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THE MONO-RAIL FOR HIGH-SPEED TRAVEL. 


The mono-rail railway has achieved a sufficient 


success to entitle it to rank as a 
least for certain classes of 


measure of standard 


system of construction, at 


work. At present the system is restricted almost ex 
clusively to railways designed for the hauling of 
freight by draught aniwals or by manual power on 


plantations, or to light railways which act as feeders 
to the main lines of traffic. It has found its most ex- 


tensive field of operation in India and some parts of 


South America. Only of late years bas it attracted 
wore than oceasional attention as a possible weans of 
passenger traffic, although the wono-rail line between 
Listowell and Ballybunion, Ireland, nine and one 
half miles in length, has been for sowe years iu suc- 
cessfal operation. In our issue of May 5, 1900, we gave 
illustrations of the Langen mono-rail railroad between 
Barmen and Elberfeld, Germany, which must be eon- 


sidered as the most important development yet-tmade 


in this direction. This is a double-track, elevated line, 
carried upon steel posts and A-frames, The trains are 
wade up of full sized ears, each with a seating capa- 
city of fifty people, the average running speed of the 


traius being twenty wiles an hour. 


In both the Irish and the German lines above re 
ferred to, there is no attempt to obtain exceptional 
the operation of both systems conforming to 
the common practice of suburban and light railways. 
Rightly or advocates of the 


mono-rail construction claim to see in the system spe- 


speeds, 


wrongly, however, the 
cial qualifications for the running of abnormally fast 
express trains, and, as was to be expected, some highly 
absurd claims have been made and impossible methods 
of constraction and operation suggested. The propo- 
sal which is just now attracting the most attention is 
the construction of an express railroad between the 
cities of Manchester and Liverpool upon what is known 
as the Behr system, in which the weight of the train is 
elevated rail, and the cars are 
guarded against oscillation by means of 
steadying rails placed below the level of the single 
rail, ope ou each side of the stracture. The first ap- 
piication of the company for the necessary parliament- 
ary powers net with refusal; but it seems that another 
effort is to be made to obtain the necessary powers, and 
as the project is backed by the powerful influence of 
Sir William Preece, so long identified with the British 
Post Office, it is considered probabie that it will be 
carried through rhe * whieh are to be elec- 
trically operated, will consist each of a single coach 
These cars 


borne by a central 


excessive 


traius,” 


weighing 45 tons and seating 64 passengers. 
are to be started at ten minute intervals, and traveling 
at the rate of 110 wiles an hour, they will cover the dis- 
8416 miles in twenty There will 
be no intermediate switches, or crossings. 
In a paper pablished recently upon the subject, Sir 
William Preece seems to be perfectly satisfied that this 
high speed can be waintained, and that, although the 
fares will be siightiy lower than those charged upon 
the standard form of railway, the enterprise will prove 


tance of minutes, 


stations, 


to be profitable. 

In the interests of high-speed transit it is to be 
hoped that parliamentary obstruction will be removed 
and that the possibilities of extremely fast travel way 
receive the thorough testing which would result from 
the eowpletion of the proposed road. No one who 
considers the wonderfully rapid development of elec- 
trical traction since its inception can affirm thata pro- 
posal to raise the speed of inter-urban traffic to 100 
miles ao hour is chimerieal either from the standpoint 
of the engineer or the capitalist. With a properly con- 
structed track motors, a mean 
speed of over 100 wiles an hour could certainly be 
achieved; and if the company, as they state, can carry 
Manchester and Liverpool at 
about the same fare as is charged on the present rail- 
roads, and in half the time, it is certain that they will 
secure a sufficient volame of travel to render the un- 
dertaking profitable. We do vot, however, for a wo- 


transmisvion lines and 


passengers between 


ment belie 


e that the mono-rait is indispensable to the 
reaiization of extremely high speeds, for it would be pous- 
ot 
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sible to run atrain at equal speeds over a surface road, 
provided the preper superelevation of the outer rail 
were given, The advantages of the system seem to lie 
chiefly in the fact that by carrying the trains well 
above the surface, the risks that are incidental to all 
surfaee lines on account of crossings, open gates, 
broken fences, ete., are entirely rewoved. 


THE WATER-TUBE BOILER ON TRIAL. 

It cannot be denied that the disappointing results 
that have followed the recent wholesale introduction 
of the water-tube boiler into the British navy shook, 
for the time being, the faith of engineers in water- 
tube boilers as such, and caused something of a reval- 
sion of feeling in favor of the cylindrical boiler of 
the well-kuown Scotch type. The steam . engineer- 
ing world has awaited with considerable interest and 
anxiety the official report on the subject, and now that 
it has been some time before the public, and there has 
been an opportunity to weigh the evidence, it is gen- 
erally conceded that the water-tube boiler, as a type, 
stands pretty much where it did before, and that its 
relative merits and demerits have not been affected one 
way orthe other. All that was claimed for the water- 
tube boiler has been realized, and its failures in the 
British navy are not chargeable to the boiler, as such. 
ln proportion to its power, it is considerably lighter 
than the Scotch boiler; it carries considerably less 
water; and it possesses the advantage (scarcely to be 
overestimated) of enabling a ship to raise steam and 
get under way in far less time than was possible with 
the older type. 

According to the memorandum submitted by the 
British Adwiralty, the failure of the Belleville boiler is 
to be attributed more to the inexperience of the boiler 
roow staff than to any inherent defects in the boiler 
itself. There is no denying that it has proved to 
be an extravagant coal consumer; but it seems tbat 
after economizers were added, and the staff had 
become thoroughly familiar with the management of 
the boilers as thus equipped, the coal consumption per 
horse power compared favorably with that of the 
ordinary cylindrical boiler. It has been found that 
there is a strict relation between the economical re- 
sults achieved and the degree of training of the crews. 
When in the course of this elaborate experiment (for 
it is nothing less) important defects occur in any part 
of the machinery of new ships, the best method of 
rewedying the trouble is jointly considered by the 
builders, by the dock yard officials, and by the Ad- 
miralty engineers. It becomes necessary to determine 
whether the defect is to be remedied by a different 
method of handling the machinery, or whether it calls 
for some radical change in the plant itself. After a de- 
cision has been reached, it is frequently necessary to 
delay the changes until the ship can be laid off ; and 
even when the alteration has been made, prudence 
dictates that it should be generally adopted only after 
it has been given a trial upon one or two ships selected 
for the purpose. All of this takes considerable time, 
and progress is necessarily slow. 

That the Belleville boiler is not werely valuable for 
strategical and tactical reasons, but compares favora- 
bly with any other type in efficiency, is shown by the 
recent trials of the sloop ** Vestal,” which, on her fall 
power trial, with 221 pounds boiler pressure, an air 
pressure of 0°27 inch, and a total indicated horse 
power of 1,451, showed a water consumption of 168 
pounds, and a coal consumption of 1°52 pounds per in- 
dieated horse power per hour. At five sevenths of full 
power, the water consumption was 156 pounds, and 
the coa! consumption fell to the remarkably economi- 
eal figure of 13 pounds per indicated horse power per 
hour, At half power, with a water consumption of 
15°53, the eoal consumption was 1°41 pounds per indi- 
cated horse power per hour, These results, it will be 
seen, compare favorably with those which are now 
obtained on the “ Deutschland,” whose equipment 
may be taken as representative of the latest merchant 
marine practice. This vessel, it will be remembered, 
showed a full power consumption of 1°45 pounds per 
horse power per hour. 


THE “WISCONSIN” AND THE “VARIAG.” 

The builders of the ‘*Oregon” are to be congratu- 
lated upon the fact that the excellent work which they 
put into that fine vessel has evidently been duplicated 
in the second battleship which they have built for the 
United States navy, the ** Wisconsin.” Ata time when 








‘ naval men were complaining of the wide disparity 


which existed between the speeds achieved by naval 
vessels on government contract trials and their subse- 
quent performance on actual duty, the memorable trip 
of the *‘ Oregon” around Cape Horn proved that this 
ship, at least, was an exception to the rule; and asa 
fitting climax to her performance, in the long chase 
after Cervera’s squadron she showed herself to be the 
fastest of the battleships, and at least a match for the 
croisers. Dispatches frou the Pacitie coast state that 
on her trial trip in the Santa Barbara Channel, the 
* Wisconsin,” a sister ship to the ** Alabama,” whose 
#xeelleut record of 1701 knots an hour was recently 
meutioued in this journal, covered the trial course at a 
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speed of 17°1 knots an hour, thereby constituting her- 
self the fastest battleship in the United States navy. 
The new battleship is a vessel of over 11,000 tons dis- 
placement, and was required to show a contract speed 
of 16 knots with an indicated horse power of 10,000. 
That she* should have exceeded this speed by 1°1 
knots is highly creditable, and suggests that in this 
vessel, as ip a previous warship constructed at these 
works, the builders have voluntarily enlarged the 
capacity of the engines and boilers. 

Only a few days prior to the trial of the “ Wis- 
consin,” the William Cramp & Sons Shipbuilding Com- 
pany achieved a notable success with the Russian 
cruiser ‘* Variag,” which by the terms of the contract 
was required to waintain a speed of 23 knots an hour 
for twelve consecutive hours. It will be remembered 
that during the first trial, held some two or three 
months ago, the “ Variag” maintained the required 
speed for several hours, or until the failure of one of 
the cylinders necessitated postponement. On the trial 
recently held, the * Variag” maintained a speed of 
24°25 knots for twelve hours, a performance which, on 
account of the duration of the test, places this speedy 
cruiser among the very fastest of the vessels of her 
class, While it is true that the two Chinese cruisers, 
‘Hai Tien” and ‘* Hai Chi,” of 4.300 tons displace- 
ment, achieved a mean speed of 24 kuots during four 
separate runs over the measured mile, this is certainly 
not wore creditable than the maintaining of 24 25 
knots for twelve consecutive hours. 

THE LATEST DEVELOPMENTS OF 
TELEGRAPHY. 

At the recent annual gathering of the British Asso- 
ciation at Bradford, England, Sir William Preece, who, 
as electrician to the English Post Office, rendered valu- 
able service to Marconi in the introduction of his sys- 
tem of wireless telegraphby into England, delivered a 
iecture upon his own experiments in the utilization of 
the Hertzian waves for transmission of articulate 
speech without the assistance of connecting wires. 
The first experiments were conducted across Loch 
Ness in the Highlands of Scotland, as long ago as 
February, 1894, and they had in view the transmission 
of Morse signals by means of his electro magnetic 
method of wireless telegraphy. Two parallel wires, 
well earthed, were arranged one on each side of the 
lake,and the apparatus was so arranged that the wire 
could be'systematically shortened with a view to ascer- 
taining the minimam length necessary to record satis- 
factory signals. During the experiments an attempt 
was made to compare telephonic and telegraphic sig- 
nals, and determine whether it was possible to trans- 
mit vocal sounds in the same manner in which the 
Morse signaling was being conducted. It was found 
that when the length of the parallel wires was reduced 
to 4 miles on each side of the water, it was possible to 
exchange articulate speech across the loch at a dis- 
tance of 14¢ miles. 

Shortly after this, however, Marconi’s practical ap- 
plication of the Hertzian waves occupied the atten- 
tion of the electrical world to the exclusion of Preece’s 
experiments, but in 1899, after having identified him- 
self couspicuously with Marconi’s work, Preece re- 
turned to his former investigation. His new experi- 
wents were of a more elaborate character, and they 
conclusively proved the fact that the maximum effects 
are produced when the parallel wires are terminated by 
earth plates to the sea itself. The conventional tele- 
phonic transmitters and receivers were employed. 

At this time a scheme was in contemplation for con- 
necting the lighthouse of an isolated group of rocks 
known as the Skerries with the coast guard station at 
Cewlyn, which is equipped with a post office telephone 
system, It was found, however, that the rough nature 
of the bottom of the chaunel and the strong local car- 
rents were such as to prevent the laying of a cable, and 
it was decided to attempt communication by wireless 
telephony. A wire, 750 yards in length, was erected 
along the Skerries, and ou tie mainland another line 
was carried from a point opposite the Skerries to 
Cemlyn, a distance of 344 miles. Each line terminated 
with an earth plate in the sea. The average distance 
between the two parallel wires was 2°8 miles, and with 
this installation telephonic communication was easily 
maintained between the two stations, and the service 
has proved to be practical and thoroughly satis- 
factory. 

A similar system of wireless telephony is now in 
course of erection bet ween Rathlin Island, on the north 
coast of Ireland, and the mainland. The excellent 
results which have thus far been obtained prove that 
under existing conditions wireless telephony is a suc- 
cess, and may be easily and cheaply adapted to com- 
mercial needs. Although the system has not been ap- 
plied to ships, there is no doubt that telephonic com- 
wunieation from ship to ship or from ship to shore 
could be carried out, the circuit being formed by 
means of a copper wire terminated at each end of the 
ship in the sea. 

Another development of wireless telegraphy is that 
of Roseuberg, which is just now in practical demon- 
stration at the Crystal Palace, Loudon. His system is 
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similar to that of Marconi with the exception that it 
embodies a slight but very important alteration in the 
eoherer. The inventor claims that he can communi- 
eate up to a distance of 2 miles without making use 
of the vertical wire, while with the vertical wire he can 
transmit messages to a distance of 40 miles. He an- 
noances that he has completed an automatic repeating 
deviee, which presumably will be installed at intervals 
of 40 miles. Mr. Rosenberg has also devised a modifi- 
eation of his system on a small scale, which should 
have an important commercial application. It con- 
sists of a small box containing the receiving apparatus 
as used in the system. When absent frow his office one 
inay receive notification of his desired attendance there 
by the tinkling of a small bell. The office or business 
house may not be aware of the wherabouts of the per- 
son whom it is desired to call up, but so long as he is 
no further distant from the transmitting apparatus 
than 2 miles, he can be notified, Mr. Rosenberg has 
given practical demonstration of this contrivance with 
distinct success, 

A few weeks ago we drew attention to the applica- 
tion of the Hertzian waves to torpedo warfare, the in- 
vention being that of a young Englishman, who is at 
present successfully developing his system, The expe- 
riments described in the article referred to consisted in 
the sucvessful steering of a small launch by means of 
the Hertzian waves. Asa result of the favorable report 
given by Adwiral Colwell, of the British government, 
the Admiralty have offered the inventor a large sum 
provided he can successfully manipulate a torpedo 
while it is submerged. The German government have 
made him a siwilar offer under the same proviso. We 
are informed that the inventor has accomplished the 
desired result, and that in private preliminary trials 
he has steered the vessel with as much ease when it is 
submerged as when it is at the surface of the water. 
The gyroscope, which ceases to have any raison d'etre 
in an electrically controlled torpedo, is removed, and 
its place is taken by a wireless telegraphy receiving 
apparatus, which, acting upon a set of magnets, mani- 
pulates the rudder. 


__—_ 
is 





CALCIUM CARBIDE AT THE CONGRESS OF APPLIED 
CHEMISTRY. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Awong the papers read at the International Con- 
gress of Applied Chemistry, recently held at Paris, 
those relating to the carbide of calcium industry and 
the production of acetylene were of great interest. 
The present development of the carbide industry 
in Europe was shown by a series of papers read by 
different delegates, each of which described the car- 
bide plants of one of the leading countries. M. Minet, 
in his opening paper, in which he treats electro-chemi- 
cal processes from a historical and an industrial point 
of view, mentions the carbide industry in a general 
way, and gives a resumé of the installations in Eu- 
rope. The paper read by M. Gin gives some interest- 
ing details as to the development of the carbide industry 
in Austria-Hungary, where the abundance of water- 
falls has led to the establishment of a considerable 
number of carbide plants. At present, seven large 
plants are in operation, and the total water power 
used is about 24,000 horse power. A number of pro- 
jects are shortly to be put in execution, which will 
bring the total up to nearly 80,000 horse power. 

The largest of these works, from the point of view 
of capacity, is that of Jalce, which has been erected 
by the Bosnian Electric Company; the large falls of 
the River Pliva are here utilized. The river widens 
into a lake which discharges into a lower lake in a 
series of cascades. The dam has been placed shortly 
below the mouth of the upper lake, where the water 
is taken off in a canal about two miles long; the canal 
passes through fifteen tunnels of 12 by 15 feet section 
and ends in a large reservior near the station. From 
this point the water is brought to the turbines gy two 
iron conduits of 5 feet diameter. The capacity of the 
hydraulic plant is about 9,500 horse power. Eight 
turbines are installed in the station, of 1,000 horse 
power each, connected to Schuckert dynamos. The 
electric furnaces for this plant have been installed by 
the Jatter company. The plant situated at Paternion 
is of much smaller capacity, but presents many points 
of interest. It has been installed by the Venetian Elee- 
trochewieal Society, and is located on the bank of the 
River Kreuznerbach. The lime is furnished by quarries 
of limestone which are found in the neighborhood. 
A head of water of 200 feet is obtained from a water- 
fall in this stream; the water is brought to the tur- 
bines by canals and iron conduits to the station, situ- 
ated at 1.600 feet from the fall. Here are installed 
three turbines, of 400 horse power each, connected 
directly to a triphase alternator, working at 350 revo- 
lutions. The grinding machines will pulverize 8,000 


rounds of lime and 5,000 pounds of coke per day. 
This waverial is transported to an automatic balance, 
and thence by a conveyor to a screw mixing tank: 
from here it falls to the doors of the electric furnaces 
by a series of conduits. The mechanical operations 
are carried out by two electric motors. Nine double 
electric furnaces are used, with space for three others 
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to be installed later ; the furnaces have a capacity of 
125 horse power. 

The Meran works is one of the most important 
plants ; it is operated by the Gin and Leleux process. 
It utilizes the water power of the Etsche, one of the 
confluents of the River Adige. The fall has a height of 


about 280 feet. The canal is less than a mile long ; it 
passes in a tunnel for a part of the way, and then two 
metallic conduits, 6 feet in diameter, bring the water to 
the tarbines ; there are five of these, of the Garry pat- 
tern, with horizontal shaft. To these are coupled 
five alternators of 1,200 horse power each. Of these, 
two are used for the carbide plant, to which the cur- 
rent is transmitted by two cables in subway and over- 
head line ; these furnish 2,000 horse power to the plant. 
A deposit of crystalline marble, very pure, is found 
near the works. It is carried by an aerial transporter 
to the calcining furnace. The lime and coke are ele- 
vated by a bucket conveyor to the grinders, passing 
thence to the mixers and finally by a conveyor to the 
furnaces. The latter have a capacity of 260 kilowatts 
each ; they are disposed in battery in a large room 35 
by 130 feet. These furnaces are claimed to give, per 
kilowatt day, over 11 pounds of erystallized carbide. 

Among the plants shortly to be erected is that of 
Petrozeny. The fall of the Szill River here situated 
belongs to the Acetylene Company of Vienna. It is 
about 75 feet high at a waximum, and a mean of 4,800 
horse power way be obtained. Another projected 
plant is that of Almissa, on the Cetina River. This 
large fall belongs to a syndicate, inclading Gauz & 
Company, of Budapest, the Belgium Aluwinium Syn- 
dicate, and others. The fall is to be obtained by a 
derivation from the Cetina, using for the purpose a 
tunnel five miles in length, and in this way 50,000 horse 
power could be realized. Another fall on the same 
river is to be utilized by Descovies & Gin, who have ob- 
tained the concession ; a head of water of nearly 300 
feet is assured, which will give 6,000 horse power. A 
central station is to be established below the fall, and 
the energy to be transmitted to the port of Olmissa by 
the high tension system at 12,000 volts; at the latter 
point will be located the carbide works. 

The carbide industry in the United States was the 
subject of a paper read by Mr. John A. Matthews, 
who, after giving a historical resumé of the subject, 
describes the Niagara and Sault Sainte Marie plants, 
and brings out the fact that the former works turn out 
most of the carbide consumed in America. He gives 
the selling price of carbide as varying fromm $70 to $90 
per ton, and estimates that it requires 300 horse power 
for twenty-four hours to produce a ton of carbide. The 
cost per ton he estimates at $38. Thecarbide produced 
at Niagara is guaranteed to give 5 cubic feet of acety- 
lene per pound, but the production of gas is usually 
greater. Mr. Matthews says that acetylene lighting is 
being extensively introduced in the Western States. 

Another interesting paper was that read by M. A. 
Rossel, upon the state of the industry in Switzerland. 
Up to the time of the discovery of carbide of calcium, 
hydraulic power was but little used in that country, 
and there were only two important electrochemical 
works, that of Neuhausen, which utilized a part of the 
fall of the Rhine for the production of alaminium, and 
the Vallorbes plant, making various electrochemical 
products. The first carbide was wade in the latter 
works, and soon after the Neuhausen plant followed its 
example, as also the Luterbach works. From this point 
the carbide industry developed rapidly,and a large 
amount of capital was obtained for establishing hy- 
draulic plants for this purpose. The Neuhausen Coin- 
pany greatly increased its plant, and erected that of 
Rheinfelden ; Siemens & Halske, with the Wyman 
Company, installed a carbide works at Langenthal, etc. 
M. Rossel then gave a short account of some of the 
leading plants. The Neuhausen works use hydraulic 
power to the extent of 2,000 to 2,500 horse power, from 
the fallin the Rhine. A part of the energy is utilized 
to generate direct current and another part for alter- 
nating current on the two-phase system. Both alumnin- 
ium and carbide are produced at these works, which are 
in active operation. The Veriner factory takes its 
energy from the large hydraulic plant at Chévres ; it 
utilizes about 7,000 horse power in the shape of two- 
phase alternating current. The primary tension is 
2.000 volts and a series of transformers reduces this to 
200 volts to operate the furnaces. There are thirteen 
of the latter, twelve using 500 horse power, and one of 
1,000 horse power. The Langenthal works was de- 
stroyed by fireon June5 last. It was erected in 1897 
by Siemens & Halske and operated by them in 
conjunction with the Société Electrique de Wynan. 
The station at the fall produced triphase alternating 
current at high tension, which was brought by over- 
head line to the carbide plant, 4 miles distant; it was 
transformed here to 45 volts and 3,000 amperes by three 
transformers. 

The three furnaces installed here produced about 
500 tons of carbide per year. Another large plant is 
that established on the River Lonza, at Gampel, utiliz- 
ing two of the falis of that river. The first fall has a 
head of 350 feet and operates five turbines of 500 horse 
power each, direct-counected to low-tension alternua- 
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tors, while the second fall, of 680 feet, drives ten simi 
lar turbines with high-tension dynamos; the two- 
phase system is used. The first fall gives 2,500 horse 
power, which is all utilized for the production of car- 
bide ; the second fall gives 5,000 horse power, and one- 
half of this energy is used for the same purpose. M. 
Rossel describes a number of other plants, inclading 
that of Vernoya. with turbines of 4,500 horse power 
900 of which is used for carbide; Thusis, using 3,000 
horse power, with twelve furnaces of 250 horse power ; 
the Nidau plant, disposing of 5,000 horse power, and 
using 1,800 for carbide, ete. La the second part of his 
paper M. Rossel speaks of the raw material used. 
Limestone of very good quality is found in Switzer- 
land, which gives lime of 99 per cent purity and con- 
taining no trace of phosphorie acid. The carbide de- 
livered to commerce is guaranteed to give 4°8 cubic feet 
per pound, but generally it exceeds this by 2 to 5 pér 
cent. Acetylene lighting is being adopted for public 
systems as well as in some of the factories, 
—_——_—_———__s+o-s———""— — 

THE CONGRESS OF APPLIED CHEMISTRY AT PARIS 

The Congress of Applied Chemistry bas been one of 
the most interesting of the series held at Paris. It is 
the fourth international congress relating to this sub- 
ject. The first was held at Brussels in 1894, with great 
success, and resulted in the formation of the second, 
held at Paris in 1896. The third was held at Vienna in 
1898. The opening session of the present Cougress was 
held in the amphitheater of the Sorbonne,. M. Ber 
thelot was honorary president of the committee, and 
M. Moissan, president. M. Moissan delivered the 
opening address ; he gave a short resumé of the history 
of the previous congresses, and showed their great 
utility. In closing he thanked the delegates from the 
governments and various societies for the manner ia 
which they had answered the invitation addressed to 
them. M. Berthelot, who was to have pronounced the 
main discourse of the session, was absent on account of 
indisposition, and the address was read by M. Moissan, 
M. Berthelot went over the general bistory of chemical 
methods, and shows the ancient origin of the science. 
In ancient Egypt the art of chemical transformations 
was practised, and this art was not merely experi- 
mental, as wight be supposed, but was pursued with a 
well defined method, as is shown by the manuscripts. 
It is this ancient science, transmitted partly by tradi- 
tional processes, and partly by the Syrians and Arabe, 
who have not contributed greatly to it, whieh became 
the alehemy of the middle ages. 

M. Berthelot passes over the succeeding centuries to 
the great diecoveries of the end of the last century, 
which laid the way for the modern science. He laid 
stress upon the important role filled by the new pro- 
cesses of electro-chemistry, and showed how rapidly 
these industries were developing and what a great 
future was in store for this branch of the science, 
After the address, the officers of the Congress were 
nominated, these being M. Berthelot, honorary presi- 
dent, and M. Moissan, president. The honorary vice- 
presidents included wore than sixty of the delegates, 
and all of the leading countries were represented. A 
great number of papers were read at the succeeding 
sessions of the Congress ; among the most interesting 
were those relating to acetylene, carbide of calcium, 
production of ozone, production of metals and alloys 
by the electric furnace, methods of analysis, some of 
which will be reproduced in full or in abstract at a 
later date. At the closing session the next Congress 
was fixed for 1902, to be held at Berlin. 

—_——__—__—- + @+@ — —-----— 
BORAX IN EUROPE. 

The greater part of the borax which now enters into 
European commerce is extracted from borocalcite, a 
mineral which is formed principally of borate of lime. 
It is found in great quantitiesin certain parts of Asia 
Minor. The process of treatment depends upon the 
reaction of borate of calcium and caustic soda, which, 
when added, form borax and carbonate of lime. It 
has been found that the caustic soda may be replaced 
by bicarbonate of soda to obtain the sawe result, the 
best method being tu use a mixture of the two. In 
the process which is now generally used, the native 
borocalcite is reduced toa Cfne powder in a mill. Of 
the powder, 15 parts by weight are taken, and 60 
parts of water, and this is placed in a steam-heated 
vessel, adding 8 parts of bicarbonate of soda and 2 
parts caustic soda, aud the whole is boiled for about 
three hours. The mass resulting from this treatment 
is passed into large filter presses, and the hot solution 
which comes off is placed in crystallizing basins, and at 
the end of a few days the borax may be collected in 
crystals ; these are put todry in a steam oven. They 
are often in irregular masses of large size, and these 
must be broken into smali pieces, after they have been 
well cleaned. The simall crystals thus obtained are 
assorted and putin barrels whose weight is froin 100 
to 800 pounds. The cake of carbonate-of lime which: 
remains in the filter-press is washed with water until 
the borax is completely extracted, and is then sold to 
glass, paper or cement works. [t is estimated thar 100 
pounds of borocalcite will yield 100 to 105 pounds of 
crystallized borax. 
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A NEW MILITARY FOLDING BICYCLE. 

The bicycle as a supplementary fighting unit is 
rapidly waking headway in the various armies of the 
world. For years it was regarded more as a toy than 
an efficient mount, and consequently the nations, ab- 
solutely unaware of the capabilities of the machine for 
military purposes, did not regard its introduction with 
favor. But its advantages have now been so forcibly 
emphasized that those very people who at one period 
regarded it with resentment are now foremost in their 
recommeidations for employing it upon the battlefield. 
For certain wilitary daties, such as scouting and con 
veyance of dispatches, the cycle is absolutely without 
arival. It is noiseless, occupies smal] space, and con- 
sequently offers but « very insignificant target to the 
rifle fire of the foe, offers great mobility, and is ab- 
solutely reliable. 

In England recently, an army of cyclists numbering 
about 2.000 men in all was organized for the purpose 
of determining bow far it would be possible for an 
army of such mounted men to temporarily repel the 
advance of an until the main army 
were able to arrive and fight a pitched battle. It was 
supposed the foe had landed on the southern 
coast of Engiand and were advancing on 


army 


invading 


that 
London by 
the thirty-six roads leading to the metropolis, since the 
railways had all been destroyed. The cyclists had to 
dispute the advance of the foe, and they accomplished 
the object in such a convincingly formidable manner 
that their utility has been thoroughly established. 
Other nations have also been equally zealous in in- 
cycle their 
Italr, Belgium and Russia all pos- 
recently the 


troducing the into respective armies 
France, Germany, 
sess military eycling detachments, and 
Jupanese have wade the innovation in their army. In 
the majority of the eases, however, the cycle generally 
empl yed is of a collapsible design. That is to say, 
the machine is so constructed that by means of some 
situple operation it ean be folded up into smali com- 
pass and be slang upon the back of the rider, out of 
the way. To satisfactorily accomplish this desidera 
tum with the existing type of machine, however, is a 
The majority of the devices by 
folded are based upon the 


This prin- 


very difficult watter 
which the 
idea of hinging the frame in some tnanner. 
ciple, however, destroys the rigidity and strength of 


eycie may be 


the machine to a very appreciable degree. 

But a wilitary cycle has now been devised which is 
said to be stronger, wore rigid and lighter than the con- 
ventional type of machive; and lightness commensurate 
with strength and rigidity in a wilitary cycle is a great 
recommendation toward its utility upon the battle- 
field. 

It will be recognized that the frame 
upon the system of triangles, which principle is the 
most conduadive to stability. The tubes of the frame 
whereas in the existing type 

A very important improve 
of the frame, carrying the 
As is well known, 


is constracted 


are doubled throughout, 
of eycle they are single 
ment is the front section 
steering wheel. There is no fork 
this is one of the most serious defects inherent in the 
present diamond frame, since the system of triangles 
has to be abandoned somewhat in the front bead. But 
in the Darsley-Pedersen this defect is efficaciously sur 
mounted. There are a pair of tubes springing from 
the hab of the front whee! 
on either side to the head 
of the frame. The frout 
tubes on each side are per 
but the 
drawn 


fectiv straight. 


second tubes 


back in the center 


are 
and an 


open steel crown plate 


four in position 


holds al! 
From the head of the ma 
chine the tubes dropping 
to the crank 


bracket are 


placed almost vertically, 
while from the crank 
hracket- two more tubes 
spring to the front fork. 


holding it firmly in 
From the head als 


posi 
tion. 
drop the tabes to the hay 
of the back wheel, and 
another of tubes 
radiate the 
bracket to carry the saddle, 


P air 
frow erauk 


which is one of the most 
conspicuous features of the 
does 


whole machine. It 


not consist of a shaped 
leather seat securely fixed 
upon a saddle pillar, bat 
is a seat suspended ham 
mock 

seven 

tached 
saddle pillar and the top 
front fork, to which it is 
secured bi 

which 


fashion bet ween 


spiral springs at- 


to the ad justable 


of a 
be ad 


Ineans 
strap, ean 


justed so as to tighten or 





FOLDING BICYCLE, WITH RIFLE ATTACHED. 
WEIGHT, 156 POUNDS. 


Scientific American. 


to slacken the saddle as desired. The recommendation 
of this unique saddle is that it adjusts itself to every 
movement of the body, and allows perfect freedom to 
those muscles which cycling brings into play. By this 
means perineal pressure is entirely averted, while per- 








THE SCHELLENBACH COLLAPSIBLE LATHE-DOG. 


fect ventilation, ease, comfort and softness of seat are 
assured. As the strain between the saddle pillar and 
the hub of the back wheel is purely tensile, they are 
connected on each side by wires in place of tubes. The 
joining of the tubes throughout the machine is accom- 
plished by sweating instead of the more general braz- 
ing, the former method being considered to be stronger. 
The handle bar is passed through the front tubes, and 
is fixed at a low elevation, the handles curving upward 
to the desired height. 

Some idea of the strength of this principle of con- 
struction may be gathered from the fact that the in- 





THE DURSLEY-PEDERSEN MILITARY CYCLE, SHOWING 
PRINCIPLE OF CONSTRUCTION OF FRONT FORKS. 





BICYCLE FOLDED AND CARRIED UPON RIDER’S 
BACK. ; , ond century before Christ, 


OCTOBER 20, Ig00. 


ventor’s original machine was built of poplar sticks, in 
lieu of the steel tubes, secured together with twine, 
and represented a total weight of 18 pounds. Yet this 
machine, primitive though its construction is, has 
been ridden no less than 5,000 miles without the slight- 
est mirhap, and is still in use. 

The cycle is folded by slipping out the front whee 
and tubes at the head and at the point where the two 
tubes radiating from the crank bracket join the front 
tubes. The front wheel then folds back upon the back 
wheel and is kept in position with a strap. It takes 
but twenty secouds to perform the operation and to 
sling it upon one’s back, and it can be as readily put 
together again. The total weight of the machine. 
which is constructed of steel throughout, is only 15 
pounds. Indeed, it folds up so compactly that one can 
climb obstructions and perform the ordinary military 
duties with the greatest facility and without the slight- 
est inconvenience. The rifle is fixed vertically ina 
slot on the frame of the front wheel. 

—— ->-+eo ae 
A COLLAPSIBLE LATHE-DOG. 

A lathe-dog which can be more conveniently and 
securely fitted to the work than dogs hitherto used, 
and which can be adjusted within a wide range, is the 
subject of an invention which George W. Schellen- 
bach, of Joplin, Mo., has recently patented. 

As shown in our illustration, the lathe-dog has a 
base, A, which constitutes a fixed jaw. From one end 
of the base or jaw, A, a tail, B, projects, which is to 
be used in the ordinary manner. Passing through one 
end of the jaw, A, and provided on its lower threaded 
end with a nut, is an arm, C, formed with notehes. 
The arm, C, passes through an opening in a movable 
jaw, D, provided with a pin designed to lie in any one 
of the notches of the arm, C. A key carried bya spring 
secured on the movable jaw, D, extends into the open- 
ing mentioned and wedges the arm, C, and the jaw, 
D, rigidly together. The end of the jaw, D, is slotted 
to receive a screw, HZ, pivoted to the fixed jaw and pro- 
vided with a duplex locking nut. By means of this 
nut the jaw, D, is foreed down toward the jaw, A, since 
a slight rocking movement is permitted by the pin 
lying in the notch of thearm, C. The working faces of 
both jaws may be recessed to hold the work securely. 

It is evident that the dog can be easily taken apart 
and packed in & very small space and that its range of 
adjustment is wider than that of ordinary dogs. 

—> «e+e 
Petroleum in Japan, 

The petroleum industry has reached a considerable 
development in Japan, as may be remarked from the 
reports recently published in The Japan Times relating 
to the province of Echigo. In this district as many as 
thirty companies now exist, some of these representing 
a capital of more than half a million, while the total 
capital engaged in the petroleum industry in this 
region is estimated at more than six millions, As an 
indieation of the activity which now prevails in the 
petroleum region, it is stated that two of the principal 
banks of Japan are about to make branch establish- 
ments in the cities of this district. There is some talk 
of installing a pipe line from the district of Echigo to 
Tokio, upon about the same plan as that now estab- 
lished in the Caucasus region. The plans for this work 

are soon to be drawn up, 
and it is to be directed by 
M. Miyagi, a prominent 
Japanese engineer, who is 
a graduate of the engineer- 
ing college of the Imperial 

University of Tokio. 

—— #ee — — 
The Torpedo Boat 
** Malley.” 

The torpedo boat “ Bai- 
ley” bad her builders’ test 
on the Hudson River, at 
Yonkers, September 17. 
She made 30 knots, and it 
is thought she will show 32 
knots on her official trial 
trip. Her contract ealls for 
#v knots. ‘tbe builders’ 
trial was made at a pres- 
sure of 165 pounds of steam 
and she developed a little 
over 5,000 horse power. 
Her capacity is in excess 

. of 6,000 horse power 
- eee 

DURING some excava- 
tions in the Pornm at 
Rome, the laborers un- 
earthed the head-and part 
of the body of a marble 
horse. It is a magnificent 
piece of scniprare, ard 
great value has been 
placed upon it. Aceord- 
ing to experts, the relic 
dates from about the sec- 
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PARIS EXPOSITION—BUILDING OF THE GERMAN 
MARINE, 

At one end of the Champ de Mars, near the Seine, is 
the picturesque building which has been erected to 
represent the Gerinan marine. The photograph gives 
a good idea of its general appearauce. The main 
portion of the building is in characteristic German 
style, and is decorated with marine emblems. The 
walls are finished in white staff, with an ornamental 
border in fresco representing various forms of steam- 
ships and sailing vessels. At 
one corner is an arched entrance, 
above which are two sailors in re- 
lief, each with appropriate em- 
biems, supporting the national coat 
of arms. Above the main doorway 
is a small tourelle in the form of a 
lighthouse, carrying above a system 
of semaphore signals. The build- 
ing is surmounted by a tower which 
rises toa considerable height, repre- 
senting one of the German light- 
houses; it is painted alternately 
white and brick red; a platform 
near the top is upheld by four pro- 
jecting turrets, and from this rises 
the upper portion supporting the 
cupola, in which has been installed 
a powerful are projector of 
Schuckert system; from this ele- 
vated point it sends its rays to all 
points of the Exposition grounds. 

The building has three stories, 
not including the lighthouse. On 
the first floor are a number of ex 
hibits of great interest covering a 
variety of subjects pertaining to 
marine architecture and life-saving 
apparatus, There is a large globe 
of bronze, about 12 feet in diameter; 
upon it the continents are repre- 
sented in silver and the sea in light 
blue, while the routes of the princi- 
pal German navigation companies 
are traced by lines of different col- 
ors. The genius upholding the globe 


the 


bronze, as are also the 
handsomely executed figures be- 
neath the globe. The total height 
of the globe from the floor is about 
30 feet. Around the base are the 
signs of the zodiac represented in 
relief, and a series of tablets bear 
the names of the prominent navi- 
gation companies. Another illus- 
tration shows a wodel of the large 
office building of the North Ger 
man Lloyd erected at Bremen ; it 
was designed by the architect 
Poppe, of that city. The model is 
executed in plaster, 
and measures about 


is in repoussé 


7 feet square at the 
; under the 
model are a number 
of photographs 
showing iuterior 
views in different 
of the com- 


base 


vessels 


pany, and below 
these are a number 
of small models rep- 
resenting the prin- 
cipal vessels ; among 
the largest of these 
may be mentioned 


the “Kaiser Wil- 


helm IL,” the 
‘Friedrich der 
Grosse,” ete. The 


great number of 
models indi- 
eates the size of the 


shown 


company's fleet. In 
front of each vessel 
is a ecard giving the 
principal dimensions 
and data. Not far 
from this is to be 
seen a partial section 
of the new steamer 
* Deutschland,” exe- 
euted in one-third 
natural size. The 
front is arranged to 
be flush with the 
wall, and the specta- 
tor looks into the in- 
terior of the vessel. 
The main gallery is 


thus seen, with its 
three decks and its 
upper dome of 


EXHIBIT OF THE NORTH GERMAN 


Scientific American. 


stained glass; below is represented the main dining 
saloon, with all its fittings reproduced in miniature ; 
red is the prevailing color of the upholstering and 
tables; upon the latter are numerous incandescent 
lamps. The gallery above is finished in hardwood 
and bronze; the finishing of the different saloons is 
shown, and the whole gives a very good idea of the in- 
terior arrangement of the vessel. On one side is a large 
model of the same vessel, which mweasures about 12 
feet long ; it is finely executed in all its details. Near 
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* Kaiser 
a smaller 


it a model of about the same size shows the 
Wilhelm der Grosse” of the same company ; 
model, about 8 feet long, shows the * Friedrich der 
Grosse.” The different also repre- 
sented by a number of models of smaller size; among 
these may be mentioned the armored cruiser ‘* Weissen- 
burg,” also the ‘‘ Yakumo,” built for the Japanese ser- 
vice. These two vessels were built at the Vulean 
Works at Stettin. The first-class battleship ‘ Karl 
der Grosse’ is represented by a model of fine work- 

manship, showing the details of the 


war vessels are 


armament, 

The floating dock at Hamburg, 
of 17,500 tons, constructed by Blohm 
& Voss, is represented in miniature ; 
it carries a derrick crane of 150 tons, 
Upon the dock is the steamship 

‘Potsdam ”; a portion of the quay 
united to the dock by a 
number of bri dges : a railroad runs 
Another 
model shows the operation of 


the governwent 
” 


is seen, 


along the water's edge. 


lengthening out 
postal steamer 
a floating dock, and the method of 
putting in the intermediate pieces ; 
at the same time the interior ar- 
rangement of the vessel may be ob 

served. An interesting collection 
consists of a number of torpedo 
boats, constructed for the different 
governments by the Schichau 
works at Elbing. Among these is 
represented one of eleven torpedo 
27 knots built for the Rus- 

and another of 30 
knots for Italy. A number of types 
constructed for the Japanese, Rus 

sian, and Chinese marine are to be 
seen, and torpedo cruisers built for 
Norway and Austria. The Vulcan 
docks, of Stettin, have also a num 

ber of models, among which may 
be mentioned the armored cruiser 
‘* Hertha;” the cruiser ‘* Bogatyr,’ 
built for the Russian government, 
is also shown. 

On the second floor one of the 
main objects of interest is a large 
model of the port of Hamburg, 
built upon a platform. The buiid- 
ings and streets of the city and the 
different docks with their vessels 
are well represented, giving a good 
idea of the large amount of ship- 
ping handled by this port, which 
has become one of the most import- 
ant of Europe. Near it is a model 
of the boat which is to be used in 
the Antarctic expedition which is to 

take place next year ; 
the boat is 


* Preussen” upon 


boats of § 
sian marine, 


repre 
sented in ,y scale. 
Its actual length is 
138 feet, with a maxi 
width of 36 
feet; it has 1,442 
tons displacement. 
The engines are de- 
signed to furnish 275 
This 
boat has been built 
at the Howaldts- 
werke at Kiel. 
Among the 
models to be seen on 
this floor 
mentioned those of 
the principal yachts 
of 1899. besides a 
number of other ves- 


mul 


horse power. 


other 


may be 


sels. On the third 
wed floor is seen the 

aes 
BSS 5 floating crane, 
aN “Turgud Alb,” built 
for Constantinople 


by the Bremen Com 
pany, and the ar- 
mored cruiser “ Vie 
toria Louise.” A 
number of collec 
tions of ships’ instru- 
ments are shown 
here; Schaffer & 
Budenberg, of 
Magdeburg, have an 
extensive exhibit of 
marine puwps and 
vaives. Different 
forms of diving appa- 
ratus are to be seen, 
and several :wproved 
forms of divers’ suits, 
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RECONSTRUCTION IN CONCRETE OF DRY DOCK 
No. 2, NEW YORK NAVY YARD. 

The reconstruction of Dry Dock No. 2 of the New 
York navy yard, Brooklyn, affords a striking object 
leason as to the defects of wood and the advantages of 
masonry in this kind of structure. The choice of tim- 
ber in dry dock construction was determined entirely 
hv considerations of cheap first cost ; for not even the 
most sanguine advocate of wooden dry doeks has sug- 
gested that they would compare in economy of main- 
tenance and repairs with the stone docks. 

Drv dock No.2 was built in 1890, and after a usefal 
it has failed so completely as to 
Compare 


life of only nine years 


its entire reconstruction desirable. 


ecord of the a ijoining dry dock No la 


render 
this with the 
granite structure, which is just as good to-day as when 
it was opened over haifa century ago. 

On more than one occasion we have described the con- 
structive features of wooden dry decks, and the reader 
is referred to the illustrated in our issue of 
February 20, 1897, describing the big dry dock officially 
known as No 

Apart from the serious objections to wooden dry 
docks on the score of their rapid decay and the need of 
constant renewal, either in part or in whole, their con- 


article 


struction is such that they are but poorly adapted to 
the hydrostatic pressure to which 
they are subjected when dry. The floor and walls of 
dock are nothing more than a com- 
thin shell of bolted down upon a 
which has been driven over the whole 
area of thedock ; and while they are fully able to with- 
outward pressure due to the weight of a ship 
or of water when it is full, they 
v unsuited to withstand the inward 


withstand heavy 
the wooden dry 
paratively wood, 


wass of piling 


stand the 
when the dock is empty, 
are entire! 
thrust of water which may get in behind the 
iltars and beneath the floor when the dock 
s pumped dry. In the case of a large dock 
depth, hydrostatic pressure 
tending to burst in the floor and lower walls 


bU feet In the 
will approximate one ton to the square foot. 
Such a disaster is guarded against by driving 
several walls of sheet-piling entirely around 
the dock; but it frequently happens that 
carelessness in driving the piles, or the pres- 
ence of obstractious underground, will cause 
a break in the continuity of the sheet-pil- 
ing, and permit the accumulation of water 
behind the altars 

lu the case of the dock now under con- 
sideration, it seems that during a heavy and 
prolonged rain storm last year, the culverts 
proving insufficient to carry off the storm 


water, it flowed over the surface of the navy 


vard and collected behind the walls of 
the dock, which proved unequal to the 
strain upon thew, and buiged out at the 


point shown in one of our first page illus- 
extent of several feet, break- 
2 caps. and generally wreck- 


trations, to the 
ing off the 12 x1 
ing the structure over a considerable por- 
tion of its area. It was decided that the 
sfactory way to repair the damage 
to the walls of the 


most sat 
vould be reconstruct 
doek in eoncrete, 

in carrying out the repairs, the steps, or 

‘as they are called, were first stripped to the 


ower guide-wales of the sheet-piling, as 


 aitars 
level of the 
shown in the lower engraving of our first page, and the 
backing was The wall of 
ling was then driven, the piles penetrating to a 


excavated to the same level, 
sheet-p 
depth of 4 feet from the ground level. The stripping off 
of the timber structure and the exeavation of the back- 
ing Was theo carried down until it was possible to put 
in position the shoring timbers, which will be noticed 
extending from the longitadinal wales to the old sill or 
bottom altar at the floor of the dock. The excavation 
was then carried down to the floor level and round 
piles were driven over the whole surface, the distance 
from center to center of the piling being 2 feet. The 
piles eut off 6 inches above the 
ground, as shown in the accompanying transverse sec- 
if the dock. On this foundation, as thus formed, 
was built up the conerete monolith, its: outer face 
abutting against the wail of the sheet-piling and its 
It was originally 
intended to build the altars of granite: but to avoid 
the delay that would be caused by waiting for the de- 
livery of the was decided to build them of 
concrete. To protect the altars, 14{ by 24-inch brass 
nosing-strips were laid along their edges, and 3 by 12- 

ch pine fender-strips were let into the risers, as shown 


were then about 


tion 


inner face being stepped into altars. 


granite, it 


in the acecompanving drawing. 

It will be noticed that the slope of the side walls of 
the concrete dock is considerably steeper than that of 
the old strnetnre, the respec- 
The result is that 


two being in the ratio 


tively of 2to 3 and about 1 to 1. 


the new dock has a form whieh is very much better 
adapted to the docking of ships, inasmuch as it gives 
more room (22 feet on the floor) where it is greatly 
needed, and brings the upper edges of the dock closer 
to the sides of the ship—advantages which greatly 
facilitate the handling of material and the general 
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operations connected with dry dock repairs. The 
old floor of the dock was left undisturbed between 
the side siils, but the transverse timbers were extended 
beneath the conerete for the full width of the new 
floor, in order to give increased transverse strength to 
withstand the upward thrust due to hydrostatic pres- 
sure. 

The conerete monolith will be extended entirely 
around the dock to the inner of the two grooves pro- 
vided for receiving the caisson gate. Here the timber 
groove will be replaced by one in granite. It is forta- 
nate for these repairs that the dock was designed with 
outer and inner grooves, since by placing the caisson 
at the outer groove and shoring it from the floor of the 
dock, as shown in one of our first page illustrations, it 
was possible to build the new granite groove without 
any further preparation. Had it not been for this cir- 
cumstance, it would be necessary to build a heavy cof- 
fer-dam across the entrance channel, whose cost would 
have added greatly to the total cost of the reconstruc- 
tion. Advantage has been taken of the opportunity 
offered by the construction of the new groove to build 
a new caisson and enlarge the entrance to the dock, 
the enlarged caisson affording an entrance 72 feet wide 
on the bottom as against 58 feet, while a gain in width 
of 5 feet has been made at the coping, and a gain of 
6 inches in the depth over the sill. The result of these 
changes is that the reconstructed dock will be capable 
of accommodating any ship in the United States navy. 

When it is stated that the cost of these repairs will 
be about $600.000, it might seem that the advantages 
which we have outlined above were purchased at a 
rather dear figure ; but when we consider the relative 
cost for repairs of masonry and timber docks already 
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Oross-Section Through Side Wall of Old and New Dock, and Detail 
of Altar Protection, 


NEW CONCRETE DOCK, BROOKLYN NAVY YARD. 


in existence in the United States navy, it will be real- 
ized that the more durable structures are, in the long 
run, the more economical. The figures furnished by 
the Bureau of Yards and Docks show that during the 
seven years from 1892 to 1899, the repairs on the three 
stone docks at Boston, New York and Norfolk amount- 
ed to only $4,543, whereas the repairs on the three 
timber docks at New York, League Island and Norfolk 
amounted during the same period to no less than $426,- 
073. The reconstruction of the dock has been carried 
out under Capt. P. C. Asserson, C.E., to whom we are 
indebted for courtesies extended in the preparation of 
this article. 

_-+-eoo or _--— 

for Fogged Plates. 


A New Use 

Dry plates that have been fogged before exposure in 
the camera by some means or other, can be utilized 
for the production of transparencies. Take the fogged 
plate and expose it to lamplight for afew minutes, in 
order that it may be fogged evenly all over. Then im- 
werse it in the following solution : 


Copper chioride............ 380 grains. 
PE EINE G0 10.000 cncceccanss bedgedssscnesoceus es * 
Weasces «<0 -- «+++ 16 Ounces, 


The plate should be left in this bath for about ten 
minutes, and then thoroughly washed in water. The 
whole of the operations may be performed in orange 
light. When dry the plates are comparatively insen- 
sitive. To print, the plate is placed behind the nega- 
tive in the printing frame.in the usual manner, and 
with a negative of average density an exposure of from 
twenty to thirty seconds may be given in diffused day- 
light; or from two to five minutes at a distance of 
about twelve inches from an ordinary lamp or gas 
burner. Any developer may be used, but care should 
be exercised to use rather a large proportion of bro- 
1uide, 
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Sorrespondence. 








The Color Screen for Astronomical Telescopes, 
To the Editor of the SCIENTIFIC AMERICAN : 

The article on the subject of the color screen in the 
issue of the SCIENTIFIC AMERICAN of September 22 
contains some statewents which are not ip aceord with 
the historical facts in regard to its development, and 
some conclusions in regard to the results which are 
premature, if not erroneous. I am glad, in the 
interests of scientific and historical accuracy, which 
the SCIENTIFIC AMERICAN always aims to serve, to 
give fulier information in regard to the facts of the 
ease. The color screen for the purpose described can 
hardly be called an invention, but an application to 
visual telescopes of a device well known in photo- 
graphy, but used for a somewhat different effect. Its 
use on the 26-inch equatorial of the Naval Observa- 
tory was the result of successful experiments made by 
Prof. See and Mr. Peters to remove the violet-blue 
halo caused by the secondary spectrum, which is a 
source of annoyance in all large achromatic refractors. 
While its use for this purpose is effective, it ought not 
to be inferred that it causes a decided improvement in 
bad definition of the image due to atmospheric condi- 
tion. It would also be premature to assert that the 
experiments show such decided effect in the reduction 
of the diameters as are indicated in the article in 
question, until further measurements shall have been 
made by other observers both with and without the 
color screen, in order to remove the probability of sys- 
tematic personal error to which all observations of this 
kind are peculiarly subject. 

At the time of the publication in the As- 
tronomische Nachrichten, in April, 1900, of 
the description of the color screen and the 
preliminary results obtained by its use on 
the great equatorial of the Naval Observa- 
tory, it was thought that the matter was 
entirely new. The editor of that journal, 
however, in an editorial foot-note, called 
attention to a previous successful investi- 
gation of the same character as follows : 

“Concerning earlier successful attempts to 
eliminate the secondary spectrum, compare 
M, Mittenzwey, Astronomische Nachrichten, 
2523 and 2524, ‘On the Absorption of the 
Secondary Spectrum in Large Refractors.’ ” 

These earlier investigations do not ap- 
pear to have been generally known, and the 
use of the color screen does not appear to 
have been carried beyond the experimental 
stage or practically tested by use on an in- 
strument of large dimensions. A reference 
to Mittenzwey’s communication on this sub- 
ject in the Astronomische Nachrichten, 1883, 
shows, however, that he fully appreciated 
its advantages, as will be seen by the follow- 
ing brief quotation : 

‘“*A thorough spectroscopic investigation 
of the absorption of a large number of colored 
media has finally resulted in an extremely 
simple method, by which the secondary 
spectrum in the achromatic telescope is so 
far removed as to be imperceptible in an in- 
strument of 6 inches aperture and 60 inches focal length 
with 400 magnifying power, while the brightest colors 
of the spectrum suffer thereby no perceptible diminu- 
tion in intensity. The image of a bright star is shown 

as a little disk surrounded by a few diffraction 
rays, yet completely free from the strong violet-blue 
halo which in instruments of large dimensions forms 
such an objectionable feature. Upon the disks of 
planets, details of delicate markings are rendered dis- 
tinct which otherwise are seen only with difficulty. 

“The contrivance consists of a capillary fluid cell of 
blue-green fluorescent derivative of resorein, fluores- 
cein, which is inserted in the cone of rays close to tlie 
ocular system. 

‘**A very weak alkaline solution of the same in glyce- 
rin, which will not dry up, was inclosed in a capillary 
cell of two plane parallel glass plates, and this cell in 
turn was fastened onto the plane surface of the field 
lens by a film of oil, or else to the cap of the eye- 
piece.” 

By giving the above statement due publicity you will 
greatly oblige 8. J. Brown, 
Prof. of Mathematies, U. 8. N. Astronomical Director. 

Washington, D. C., October 9, 1900. 
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At Altoona, Pa., the Edison Electric Illuminating 
Company strings its wires with the aid of an electric 
motor, which is carried by a truck. The current 
for the motor is obtained by tapping the company’s 
three-wire system. The motor drives an ordinary 
stonemason’s crah. The speed is reduced by a counter- 
shaft, which gives a rate of rope travel of 40 feet per 
minute. A 34-inch rope is used and a small four-jaw 
home-made clutch, to which the wire is fastened. The 
wiremen have no difficulty in pulling ap 8,000 feet of 
large bare copper wire a day on street work, says The 
Electrical World. 
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Selence Notes. 

The Rothamsted experimental station, which was es- 
tablished by Sir John Bennet Lawes, was given to 
the nation before his death. 

Lieut. Amsdrup’s polar expedition has just returned, 
ie examined and charted the region from Cape Dal- 
ton to Aggas Island, and thus obtained a chart of the 
whole coast of East Greenland from Cape Farewell to 
Franz Josef Land. 

The failure of the “ Windward” to return from the 
Aretie regions is thought to denote the fact that the 
explorer will not attempt to return this year. It is 
probable that the season was an open one in the far 
North, and if this was the case Lieut. Peary may have 
taken the “ Windward” into some high latitude, 
hoping to use the vessel in an expedition next season. 


Helen Keller, the interesting blind and deaf mute, 
has passed the entrance examination to Radcliffe Col- 
lege. She has chosen the French, English, and Ger- 
man courses, and in addition the course in history. 
The examination papers were made out, using the 
raised point system, and she wrote the answers upon 
atypewriter. At the lectures she is accompanied by 
Miss Sallivan, who sits close behind her and gives her 
in the manual Jangaage whatever the instructor may 
be saying. 

Prof. Robert Koch, the famous bacteriologist of Ber- 
lin, has returned to Europe. He has been conducting 
scientific investigations in the German colonies for a 
vear, and has now reached Hong Kong. He states 
that he has discovered means for preventing the spread 
of malaria in malarial districts, and has found means 
of extirpating it. His experiments in this line were 
conducted in New Guinea, where large numbers of 
natives die vearly of malaria. He preseribes a medi- 
eine the chief ingredient of which is quinine. It is 
said to be both curative and preventive. He also 
found it necessary to expel the parasites of malaria. 
Details are not given as to how this is accomplished, 
but it is known that he has carried on investigations 
upon the transportation of the malarial germ by mos- 
qnitoes. He considers that in temperate climates it 
will be more easy to stamp out malaria than in tropi- 
eal climates. His investigations will be completed in 
his laboratory at Berlin. 


When O. Lebmann announced his discovery of liquid 
crystals, ten years ago, he was greeted with a chorus of 
doubt and disapproval, but he has since succeeded in 
proving that all the characteristics of crystallization 
which his liquid erystals do not possess cannot logically 
be made part of the definition of a erystal. The only 
general characteristics of crystals are that they are 
not isotropic, and that they possess a molecular direc- 
tive foree which governs their shape and the distribu- 
tion of accretions. The directive force is preserved 
by means of the surface tension, and crystals may, 
therefore, be liquid or solid, but they cannot be gas- 
eous. Liquid crystals may be produced by depositing 
solid crystals from a mother liquor on the cover glass 
of a microscope and gently heating the latter until the 
fusing point is exceeded. Their optical properties can 
then be conveniently studied. Their double refraction 
and dichroism indicate a difference in the dielectric 
constant and the electric conductivity respectively in 
different directions, but these differences cannot be 
placed in evidence owing to the electrostatic rotations 
which free erystals immersed in a liquid undergo in an 
electrostatic field. In a magnetic field, however, the 
crystals show a distinct tendency to place their axes 
of symmetry normal to the lines of foree. The author 
expects to obtain valuable results by applying this dis- 
covery to living cells.—O. Lehmann, Ann. der Physik. 


Two Frenchmen, M. Balsan and M. Godard, recently 
made an ascent in a balloon at Vincennes with a view 
to reaching the greatest altitude that could possibly be 
obtained. They did not sueceed in lowering the reeord, 
however. During their journey they kept a record of 
their impressions and sensations at various heights. 
They first began to experience the nauseating effects 
“of the rarefied air at 18,200 feet, when their temples 
ached and their vision was blurred. At 20.150 feet M. 
Balsan was rendered so ill that he could neither speak 
nor reach his bag of oxygen, and had to be attended 
by his companion. Shortly afterward the latter was, 
somewhat paralyzed and could only move with diffi- 
eulty. But with the application of oxygen they were 
restored, and they were but little inconvenienced. At 
21,450 feet they described the cold as being intense, 
and that their beards were covered with ice. When 
22,400 feet was attained. they were rendered so help- 
less, and the pain was so great, that they could hardly 
gather sufficient strength to open the valve of the bal- 
loon. When they reached the ground, they were in a 
very exhausted condition. Dr. Berson, in company 


with Mr. Arthur Speneer, ascended some months ago 
from London to a height of 27,500 feet. while Messrs. 
Coxwell and Glaisher ascended to the height of 35,000 
feet, at which altitude one of the travelers was ren- 
dered unconscious, while the other only just sueceeded 
in opening the valve by pulling the rope with his 
teeth. l r 


Scientific American. 


Engineering Notes. 

At the new Orleans station, at Paris, a most elabor- 
ate system of traveling ramps has been devised for the 
transportation of baggage about the building. The 
pieces are taken from the low level of the tracks and 
are hoisted to the baggage room, where they are dis- 
charged at sorting tables. 

There have been several instances in steel works of 
workinen being poisoned by water gas, which consists 
largely of carbon monoxide. The only remedy hither- 
to known has, we believe, been the transfusion of 
blood, but another is now announced by M. A. Mosso 
in a note to the Comptes Rendus of the Paris Aca- 
démie des Sciences. Unfortunately, the remedy is 
not an easy one to apply, as it consists in putting the 
victim in an atmosphere rich in oxygen and under 
pressure. Thus, of two monkeys, both poisoned by 
carbonic oxide, the one left to its own resources died, 
while the otber, being placed in an atmosphere of oxy- 
gen ata pressure of 30 pounds per square inch, recov- 
ered completely in half an hour. 

In the course of the additional forthcoming trials by 
the English Admiralty with the old halk of the *' Beile- 
isle” the naval authorities will endeavor to ascertain 
the resisting qualities of Krupp armor under varying 
conditions. One side of the vessel will be armored for 
a length of 20 feet with 6-inch Krapp armor, and on 
the other side a similar plating of 4-inch Krupp armor. 
Projectiles will then be fired at these plates from the 
different guns of a first-class battleship, at varying 
ranges, and the results will be carefully observed by 
the representatives of the Admiralty watching the 
tests. The work of plating the vessel for these experi- 
ments is now in progress, and it is estimated that two 
or three months will elapse before she will be ready. 


In a letter to The London Times, Sir W. B. Rich- 
mond, president of the Smoke Abatement Society, 
states that there are about 18 million tons of coal con- 
sumed annually in London, costing some 16 millions 
sterling, of which probably 3 million tons are consumed 
by gas and other manufactories. About two-thirds of 
the heat produced by the combustion of coal is lost in 
the ordinary grates by passing up the chiwneys, and 
the loss thus ineurred is about 8 willions sterling a year. 
It has been proved beyond dispute that factory far- 
naces can be quite easily rendered sinokeless, and at a 
saving to their owners of from 10 to 20 per cent of the 
fuel consumed. With the use of the automatic feeder 
cheaper coal than anthracite can be adopted. The 
technical committee of the Coal Smoke Abatement 
Society has examined and approved grates which, 
while they maintain the open fire, consume all the car- 
bon, and hence no appreciable quantity of smoke as- 
cends the chimney. 

The magnitude of potentiality of the maritime pros- 
perity of Great Britain has been graphically illus- 
trated during the past few inonths, owing to the state 
of affairs in China. When England went to war 
with South Africa, the whole of her 230,000 troops 
were dispatched from Engiand in their transports 
without any appreciable interference with her mail 
services to the various parts of the world. True, sowe 
of the larger, more commodious, and fleeter vessels 
were commandeered to accelerate the passage of the 
troops to the seat of war, but their places upon the 
mail services were easily filled by other boats, and 
the international traffic has been carried on in its usual 
manner. Indeed, it was difficult to believe that the 
country was at war, since everything was accomplished 
so smoothly and without the slightest hitch. But the 
samme cannot be said in connection with the maritime 
commerce of other nations. The transportation of the 
troops from Germany to China was such a tax upon 
the young country that its ordinary maritime traffic 
was in danger of being absolutely dislocated. The 
solution of the difficulty was the chartering of English 
vessels, which were readily obtained. Russia was placed 
in the same dilemma, and when France was embroi’ed 
with Madagascar, the French troops were conveyed to 
the scene of operations im Znglish vessels. Gigantic 
thongh the maritime commerce of Great Britain is, it 
is still rapidly increasing. At present that country’s 
foreign trade is equal to one-fifth of that of the whole 
world in value. According to Lioyd’s Register of ship- 
ping for 1900-01, no less than 7,020 steamers, aggregating 
11,513,759 tons, and 1,894 sailing vessels, representing 
a tonnage of 1,727.687 tons. are owned by various com- 
panies throughout Great Britain. Then the various 
colonies own 910 steamers of 635.331 tons and 1,014 sail- 
ing vessels equal to 384,477 tons between them. There- 
fore, it will be seen that the grand total for Great Bri- 
tain and her colonies is as follows: 7,930 steamers, ag- 
gregating 12,149,090 tons ; 2,908 sailing vessels, aggregat- 
ing 2,112,164 tons; grand total, 10.888 vessels, aggre- 
gating 14,261,254 tons. According to Lloyd’s, the 
whole of the world’s over-sea traffic, with the exception 
of the smaller insignificant states, is carried on with 
28.422 vessels of all kinds, representing a gross tonnage 
of 29,048,728 tons. Therefore, it will be seen that Great 
Britain and her colonies own about one-third of tho 
world’s vessels, ainounting to nearly half the world’s 
gross tonnage. 
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Electrical Notes, 

Mr. H. Edmunds, of London, has devised a means of 
insulating cables with paper. His idea consists »! 
thoroughly impregnating paper with a mixture of re 
sinous material and oxidized oils, which are reduced to 
a thin consistency by the application of heat. The 
paper is then immersed in this solution, and allowed to 
become completely saturated with the mixture When 
it is withdrawn from this bath, the permeated paper is 
wound spirally round the conductor. The inventor 
claims that the paper when immersed in the resin and 
oil bath soaks up a sufficiency of the solutions to form 
a layer between the folds of the paper, between the 
conductor and the paper, and also outside the paper. 
These operations are conducted while the paper is still 
warm and the solution fluid. He then permits the 
treated conductor to cool, Instead of treating the 
cable in the above mentioned manner, strips of paper 
saturated with an oily matter or lubricant which is 
free from moisture and of good insulating qualities 
may be wound round the conductor alternately with 
the resin impregnated paper. The inventor, after he 
has covered the conductor with this paper, winds 
round an outer wrapping of braiding or some other 
material, such as jute or cotton, which has previous!, 
been immersed in a hot bath of a mixture such as 
diatrine. 


The most economical light is that whose spectrum is 
confined to the visible rays, and which does not in 
volve the simultaneous emission of either infra-red or 
ultra-violet rays. Electric light warks in this respect 
a distinct advance on the older methods of lighting, 
and electric luminescence decidedly so, But no form 
of light hitherto produced equals that of the glow 
worm in efficiency. The light of luminous organisms 
only contains an infinitesimal amount of heat. R. Do 
bois has been exhibiting some * photo-bacterial” pro 
ducts at the Paris Exhibition, and he now gives some 
particulars of the liquid medium which best suits their 
development. The liquid exhibited at the Palais de 
YOptique consists of water containing sea salt, gly 
cerine or mannite, and either peptone or asparagine, 
with an addition of some pbhosphorated compound like 
nucleine, phosphorated leeythine, or potassium phos- 
phate, The author gives no information concerning the 
species of bacteria used. He says that the permanence 
of the light varies with the purity of the ingredients 
and the ventilation and agitation of the liquid. It may 
last six months, A room may be lightéd up with a 
luminosity like that of the full moon. It may be that 
these photo-bacteria will acquire the industrial import- 
ance of the yeast fungus, but that will probably be 
eclipsed by some purely physical method of generating 
cold light.—R. Dubois in Comptes Rendus. 


Mr. H. Bremer, of Neheim on the Rubr River, has 
been conducting some exhaustive experiments with a 
view to obviating the blue color of the electric are 
light. He has prepared some special carbon impreg 
nated with salts of calcium, silicon, and magnesia, 
especially with calcium, the reddish yellow flame pro- 
ceeding from which considerably softens the color of 
the light. The oxide of caleium covers the inside 
of the globe with a thin coating of a white deposit 
which serves to diffase the light in all direetions, in 
the same manner as if a frosted giass globe were eim- 
ployed. By this nieans the glowing point of the car- 
bon is not seen, neither are there anv of those shadow 
lines upon the upper halt of the globe and practically 
darkness beneath the lamp, but the globe is bright all 
over. Photometer tests have been taken of lamps 
supplied with these carbons, and they prove all that 
the inventor claims for them. With an are lamp tak- 
ing 12°3 amperes at 445 volts, the light was constant, 
over 6,000 candle power in the cone between 45° and 
90° with the horizontal, and 1,000 eandles on the hori- 
zontal itself. The electric current consumption of the 
lamp was 0°196 watt per candle without a globe and 
0°196 watt per candle with the globe to yield a hemi- 
spherical intensity of 4,300 candles. The inventor 
places his carbons in a vertical position, but slightly 
out of alignment. The are is flattened out so that 
the light emission may be improved. The inven- 
tor states that his carbons are especially valuable in 
misty weather, owing to the yellow nature of the 
light. One of these are lamps with four ares has been 
suspended at a height of 312 feet from the Eiffel Tower 
in the Paris Exposition, so that their various advan- 
tages and potentialities may be estimated, The four 
lamps are arranged in two series, and take together 55:8 
amperes at 89°3 volts, Tests were carried out with these 
lamps ata height of 26 feet. above the ground, first 
without a clobe and then when fitted with the globe. 
In the first instance the light intensity was 80.000 
candles, corresponding to a current consumption of 01 
watt per candle, that is, with the hemispherical inten- 
sity estimated at 49,730 candies. But when the globe 
was fitted, the hemispnerical intensity was reduced to 
about 26,900 candles, which is equal toa current con- 
sumption of 0°17 watt per candle. There is one draw- 
baek, however, to these carbons, and that is that they 
are consumed in about half the time it takes the ordin- 
ary carbon to burn. 
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A MECHANICAL SCARIFIER. 

Probably no road paviog is worse than a macadam 
road when it gets uneven and is in want of renovation. 
But the repair of a macadam road is both slow and 
expensive, necessitating the blocking of the thorough- 
fare for several days. Then, again, pedestrians incur 
considerable risk by flying pieces of stone, which can- 
not possibly be avoided by the hand-pick 
ing process. Messrs. Marshall & Sons, 
Limited, of Gainsborough, England 
have placed on the market a scarifie: 
which may be attached to a traction en- 
gine or steam roller. The searifier is at 
tached to the back end of the tender of 
the roller in such a manner that the 
weight and strain in connection with the 
saiue are equally distributed over the full 
width of the tender. The latter is con 
structed of extra thickness and strength, 
so that there is no possibility of the roller 
itself being pulled to pieces through the 
vibrations of the searifier 

The ecarifier itself works on a travers- 
ing motion. By thia means it can be set 
to scarify any part of the road, from the 
gutter on either side to the crown, with 
out having to turn the engine round 
Then, again, it can be arranged to ope 
rate either backward or forward, anid 
the depth of the cut into the road can be 
easily regulated by means of a hand 
wheel and worm gear. Under ordinary 
circumstances it will score the road to a 
depth of about two or three inches, but, 
of course, this depends upon the nature 
of the road apon which the searifier is at 
work, 

The searifier consists of a dozen chisels 
mounted in a swinging frame, pivoted at its upper ex- 
trewity and carrying two segments of worm wheels gear- 
ing into twoworms. The tools are rigidly held in posi- 
tion in the frame by means of wedges, so that there is 
no possibility of their working loose while at work, 
They can easily and readily be withdrawn when re- 
quired for sharpening or replacement. One set of 
chisels is intended for forward work and the other set 
for working backward. A lever actuates in a slotted 
sector, for the purpose of changing the scarifier from 
the forward to the backward motion, and vice versa, 

When the roller has completed its work, the searifier 
may be lifted from the ground to any desired 
height by means of the hand wheel and worm 
gear. This arrangement of gear is self-locking in 
any position 

By working with one of these scarifiers — mac- 
adam road may be scored in, a very short time, 
and it performs the work mach more thoroughly 
than the handpick, while there is also a consider- 
able saving of material. The picking of a road is 
very destructive to the metal, but by means of 
this searifier it is simply tarned up regularly, and 
often only requires leveling and rolling in again. / 
Then, again, the surface of the road is disturbed 
to a uniform depth throughout the whole section, 
which desideratum it is impossible to obtain by 
means of the handpick. 

> o> — 
THE 16-INCH RIFLE AND 20-INCH SMOOTH-BORE 
COMPARED. 

In our recent article on the new army 16-inch 
gun, we described the construction of this power- 
ful weapon aud wave some particulars of its re- 
markabie ballistic powers. It was shown that if 
the gum were set up at the Battery, New York, 
with an angle of elevation of forty degrees, and 
fired with a full charge of swokeless powder, the 
shell would reach a waximam height of 5°4 miles, 
and range to a distance of just ander 21 miles. 
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panying map of New York city and vicinity, from 
which our cosmopolitan readers may readily deter- 
mine whether their nightly ride of one hour, more 
or less, into the suburbs would be sufficient to place 
them beyond its zone of fire. 

By the courtesy of the War Department, we are 
enabled to present the accompanying photograph 
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what was known as a No. 2 warm blast hematite. 
The smelted pigs were remelted and cast into pigs, 
which were again melted in three air furnaces. The 
weight of the iron melted was 172.000 pounds, time of 
melting 744 hours, time of casting 23 minutes. After the 
gun was cast, water was run through the core for the 
first 26 hours, after which air was forced into the bore 
at the rate of 20 cubic feet per minute 
from the 1lith of February, 1864, the 
day of easting, to the 24th of the same 
month, The tenacity of the metal was 
found by actual test to be 28,737 pounds 
to the square inch. The length of this 
gun is 20 feet 34g inches, the maximum 
diameter 5 feet 4 inches, the diameter of 
the wuzzile is 2 feet 10 inches, and the 
total weight 115.200 pounds. For the 
sake of comparison we recapitulate some 
figures of the new 16-inch army rifle as 
follows: The length of the gun is 49 
feet 29 inches, the maximum diameter 
at breech 5 feet and at muzzle 2 feet 
4 inches, and the weight of the finished 
gun 300,000 pounds. The weight of the 
shot for the 20 inch smooth-bore was 
about 1,000 pounds, whereas the shell for 
the 16-inch gun will weigh 2,370 pounds, 
Phosphorescent Bacteria, 

M. Raphael Dubois, in a paper read 
before the Académie des Sciences, de- 
scribes a series of experiments in which 
he obtains a luminous source of consid- 
erable intensity by the use of certain mi- 
crobes or photobacteria, which have the 
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showing a full-sized model of the new 16-inch army 
gun, suspended above two of the largest coast-defense 
guns of the civil war period, The one to the leit is a 
20-inch smooth-bore Rodman, the largest smooth. bore 
in the world. The gun to the right of it, below the 
chase of the 16-inch gun, is a 8300-pounder Parrott rifle, 
which also is the only one of its size ever constructed, 
all the other Parrotts being of 8-inch, 6inch and 
smaller bores. The 20-inch Rodman closely resembles 
in outline and relative proportions the celebrated 15- 
inch smooth-bores, of which so many were used in 
the civil war. The iron used in casting the gun was 
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power of emitting light. These are allow- 
ed to propagate in a liquid bouillon of 
special composition. When the experi- 
ment is made with good microbe cultures to start with, 
and at the proper temperature, the development is 
rapid, and the liquid soon contains the microbes in 
sufficient quantity to give the luminous effect. A glass 
vessel is used to contain the liquid, preferably with 
plain sides, and it is possible in this way to light a 
room strongly enough to distinguish the features of a 
person placed at several yards distance, and news- 
paper type may be read. The light has scarcely any 
calorific effect, and the properties of its chemical rays 
seem to be also feeble, as it requires several hours’ 
exposure with an instantaneous plate to obtain a good 
image ; on the other hand, the rays seem to pos- 
sess considerable penetrating power, as impres- 
sions may be made upon the plate even though 
screens of wood or cardboard are interposed. A 
sheet of aluminium is, however, not traversed by 
the rays. 

In these experiments it is important that the 
bouillon in which the microbes are propagated 
should be well prepared. It should contain water, 
salt, an aliment analogous to glycerine or man- 
nite, another represented by the peptones or as- 


a vucom\ Patagine, and an aliment containing phosphorus, 
Slummir ~=NEWAR atom “ ‘| such as nucloine or phosphates, as well as traces 
of the mineral compounds which enter into the 


composition of such organisms. The use of pep- 
tone is attended with some difficulty, as putre- 
faction is likely to set in and destroy the action ; 
if it is used, it should be aerated by a current of 
sterilized air and slightly agitated. 

With asparagine the best results have been 
obtained, and the solution keeps well, giving the 
phosphorescent effect in free air; its cost, how- 
ever, is a disadvantage. If well prepared, the 
phosphorescent solution will keep for a long time 
without deteriorating ; the experimenter has kept 
some samples in a basement at a low temperature 
for more than six months. He expects to be 
able to increase the luminous effect, and thinks 


With a view to showing what a vast area would be MAP OF NEW YORK AND VICINITY SHOWING AREA DOMINATED that a practical outcome may result from these ex- 


dominated by such a gun, we present the accom- 








BY FIRE OF 16-INCH GUN. 


periments. 














THE NEW ARMY 16-INCH BREECH-LOADING RIFLE COMPARED WITH A 20-INCH RODMAN SMOOTH-BORE AND A PARROTT 300-POUNDER RIFLE. 
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STRENGTHENING THE CANTILEVER BRIDGE AT 
NIAGARA. 

Niagara has a world-wide reputation for its famous 
bridges. More than one notable suspension bridge has 
been built in wood, remodeled in steel, and then has 
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ONE OF THE TOWERS, SHOWING THE CENTER STRENGTHENING 


COLUMNS. 


given way to the more modern steel arch, in order to 
meet the requirements of present day railroading and 
road traffic. This work has called for the exercise of 
unusual engineering skill and some daring originality, 
and, indeed, it is difficult to find any spot which pos- 
sesses nore interest for the bridge engineer than the 
Niagara Gorge. 

The accompanying photographs draw attention to 
the latest difficult feat to be accomplished in this lo- 
eality. They show the work of strengthening the steel 
cantilever bridge of the Michigan Central Railroad, 
which, com- 
pleted in 1883, [— 
finds itself | 
quite unequal 
to the traffic 
demands of the 
year 1900. 

This bridge, 
which is 910 
feet long, and 
consists of two 
cantilevers and 
a fixed span in 
the center, the 
“eants” rest- 
ing on towers 
130 feet hich, 
was originally 
designed to 
earry on each 
track a train 
consisting of 
two 65-ton lo- 
comotives fol- 
lowed by a 
train load of 
2,000 pounds 
per lineal foot. 
When the im- 
provements 
have been 
completed, the 
bridge will sup- 
port two trains 
of over 3,000 
pounds weight 
per lineal foot, 
headed by two 
150-ton locomo- 
tives, 

The work 
that is now be- 
ing done is the 
insertion of 
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a center truss, and this is accomplished by cutting the 
great structure in two longitudinally through the cen- 
ter and building the new steel work into place, The 
new truss is three times heavier than either of the old 
trusses, and the work will increase the carrying capacity 
, of the bridge by from 75 to 100 per cent. The 
} reconstruction has been in progress since last 
| winter, and is being done by men employed 

by the Michigan Central. Between the old 
| piers at the water’s edge two 
/ new stone piers have been erect- 
/ ed on each side of the river, 
| and each of these piers sup- 
| ports one of the new columns, 
| On jtop of these new piers 
} iron shoes weighing 10 tons 

each have been placed. These 
| shoes are heavier-by four tons 

than the shoes on the old 
piers, Reaching up from the 
shoes to the bottom chord of the 
bridge are columns of steel, which 
were placed in 25-foot sections, 
and weigh 12 tons to a section. 

When the new columns had 
been carried up to their full 
height and riveted in place, they 
were capped by two massive 
7-ton castings, whose duty it is 
to transmit the loads of the new 
truss tothe newtower. Between 
these castings was placed the 
section of the bottom chord of 
the new truss that extends over 
the tower, and above them were 
placed the vertical posts 55 feet 
long that extend between the 
bottom and top chords. On the 
top of these posts were placed 
other steel castings. In these 
eastings in top and bottom 
chords are assembled the vari- 
ous eye-bars, posts, struts, etc., 
that cluster at these points, each 
series being connected by large, 
turned, and snugly-fitting pins. 
The center truss was then built 
out over the river, the various 
posts, ties, etc., being lowered 
into place from the floor of the bridge by means of 
a temporary “traveler,” which was shifted from time 
to time as the work progressed. 

With the addition of so wuch dead and live load to 
the bridge it was, of course, necessary to increase the 
anchorages. The old anchorages were about 26 feet 
long, aud extended down to the bottom of the shore 
abutments. The new auchorages are 40 feet long, and 
extend down into the solid rock 16 feet. The addition 
was wade by opening the abutments and blasting out 
the rock to the required depth. At the bottom of the 








NIAGARA CANTILEVER BRIDGE BEFORE INSERTION OF NEW CENTER TRUSS AND TOWER COLUMNS. 
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hole so formed, cupboards about 7 feet wide and 12 
feet long were opened, and in them I-beams seven in 
number were placed. Each of the I-beams weighs 
900 pounds. The holes are to be filled in with con- 
crete, 

The old laterals were about 30 feet long and extended 
diagonally from one post to another. In the recon- 
structed bridge they will extend from the outside posts 
to the posts of the center truss. In rebuilding the 


SSE 


VIEW LOOKING THROUGH CANTILEVER, SHOWING NEW 
CENTER TRUSS. 


bridge it was found necessary to cut 2 feet 2 inches 
out of the floor beains over the tower, temporary tim- 
ber supports being inserted to support the severed 
parts of the floor beains. These timber supports rested 
upon the outer chords. In all about 1,700 tons of new 
steel have been placed in the bridge. 

The work of rebuilding the cantilever has gone on 
undmindful of the traffic across it, which has suffered 
but little interruption or delay. A traveiing derrick 
28 feet long, 28 feet wide in the clear, 21 feet clear of 
track and 30 feet high, has been used. To lower the 


. castings re- 
= is bet “| quired 8,600 
Nr 


& 4 feet of wanila 
(> » 





line 116 inches 
thick, with 10- 
ton blocks on 
the traveler. 
The cantilever 
is a double- 
track bridge, 
and in order 
to lower the 
iron it was ne 


/ 





cessary to cut 
the ties be- 
tween the 





tracks, giving 
an opening 6 
feet wide by 11 
feet long. Some 
of the iron low- 
ered was 50 feet 
in length. Ma- 
terial was car- 
ried out on the 
structure from 
both sides of 
the river. 
When the 
cantilever 
bridge was 
erected, all riv- 
eting and drill 
ing was done 
by hand, but 
im rebuilding 
the stracture 
modern appli- 
ances were 
brought into 
service, and 
riveting, chip- 
ping and drill- 
ing were done 
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by compressed air, which was snpplied by a plant locat- 
ed on the New York side. In the compressing station 
there are two gasoline engines, one of 24 horse power, 
the other of 12 horse power. A 2-inch pipe leads from 
the storage tanks clear across the bridge, and from 
this main, connection is made by hose to the points 
of operation. 

Benjamin Douglass, bridge engineer of the Michigan 
Central, designed the new work, and it was carried on 
f his office, with G. C. Tuthill 
as the on the work, and David 
Conghlin as superintendent of erection. The work 
will be completed during the fall of the present year. 
> +o 


Exhibite at Paris. 


uoder the snpervision < 


fant engineer 
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Transportation 

Much space has been devoted to the transportation 
exhibits at an international station is estab- 
lished at Vincennes, covering an area of about 21,500 


Paris ; 
square meters. The station is a series of halls (says 
The Railroad Review) about 200 meters long and 120 
There are shown about sixty locomo- 
most of them being large machines, and also 
more than 200 cars of various kinds. The United 
States is there “‘ with ite remarkable wagons, its prac- 
tieal and comfortable luxury, and with six examples of 
its colossal and renowned locomotives.” Austria with 
seven engines, Germany with six locomotives and with 
splendid coaches. Russia, which shows five carriages, 
attraets attention by the magnificence of the material 
and the finish of the construction, giving evidence of 
its great industrial progress. Switzerland shows, among 
other engines, an eleetric locomotive for working rack 
[he French locomotives are seventeen in 
number. Around the international are in- 
stailed signals and various apparatus for protecting 
trains used by the great French companies and by 
A German establishment is in operation 


meters wide, 
tives, 


railroads 
station 


foreign roads 
injecting ties for preservation, and near by one may 
see a section of the Barmen-Elberfeld suspended elec- 
tric tramway and a section 50 meters long of a Tem- 
perly transporter. Here may also be seen brakes, coup 
lers, axles, wheels, switches, crossings, ete. According 
to the Journal des Transports, of Paris, the Expo- 
of the compound locomotive 
The long car with bogie 


sition is a trinmph 
and the American car 
among us for twenty 
and now the time of 


trucks, so much criticised 
years, is no longer a novelty, 
\ll of the great French com- 
ears with bogie trucks and 
for inter-commaniecation. The colossal 
Russian section seems to 


experiment is past. 
panies now use long 
corridors 
machine shown in the 
be oniy a Mallet compound locomotive, with two 
trucks and shows a 
triple-expansion engine, in which the problem of 
condensation is courageously attacked. Finally, 
the electric force. The Paris, 
Lyons and Mediterranean Railway shows its stor- 
age buttery engine, and the Orleans Railway its 
This latter 


company wakes the most impressive electrical ex- 


four eviinders. Germany 


locomotive is in 


Thomson-Houston trolley locomotive. 


hibit by the mere fact of putting in operation 
its city line, underground and worked by electricity. 
>-e-2 —— - 
The Age of the Earth. 


We commence our history with a rapidly-rotating 
molten planet, not impossibly already solidified about 
the center and surrounded by an atmosphere of great 
depth, the larger part of which was contributed by 
the water of our present oceans, then existing in a 
At what period did these great cosmnical 
The answer to this question has long 


state of gas. 
changes occur ’ 
occupied the attention of geologists, and the opinions of 
the greatest lights of modern sciepee are at variance. 
At the Bradford meeting of the British Association for 
the Advancement of Science, Prof. W. J. Sollas, one of 
the greatest geologists of the century, made a most iw 
age of the earth. 
on to the estimates of others, 


portant address, dealing with the 
He first cives 
Lyell, Kelvin, 


then develops his subject 


his attent 
George Darwin, Joly and others, and 
with particular relation to 
those rock formations which are clearly 
of sedimentary origin. He takes them at their great- 
eat thickness, which he finds to be about fiftyrmiles. 
Naturally, great difficulty is experienced in obtaining 
even ao approximately accurate average rate of depo- 
sition, but Prof. Sollas adopts one foot a eentury as 
the standard, and on this basis 
would place the age of the earth approximately at 
about 26,000,000 vears. His arguments tend to har- 
monize the estimates of others, as far as possible, and 
he more nearly approaches those of Lord Kelvin than 
those of other scientists. The estimates suggested by 


the depth of 


wost aatisfactory 


other data are as follows: 

1. The time which has elansed since the separation 
of the earth and moon, 56,000.000 years. This is the 
minimam estimate of Prof. G. H Darwin. 

2. Since the “consistentior status” of Lord Kelvin, 
20,000,000 to 46,009,000 veara, 

8. Since the condensation of the oeean, 80,000,000 to 
90,000,000 years, the maximum time which Prof. J. 
Joiy considers to have elanaed. 

It may be at once observed that these estimates. 
although independent, are all of the same order of 
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magnitude, and so far confirmatory of each other. 
Prof. Sollas’s arguments are most interesting, and his 
complete address will be published in the SUPPLE- 
MENT, beginning with the current week. 





THE PANTRY MOTH. 
BY &. FRANK AARON. 

This insect, which bas also been called the Indian 
meal moth, and is known to naturalists as Plodia inter- 
punctella, is, next to the cockroach, perhaps the most 
tronblesome pest of the housekeeper. It is a small in- 
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THE PANTRY MOTH AND ITS STAGES. 
1. Caterpillar. 2. Chrysalis. 3, Moth. (Magnified.) 


sect allied to the clothes moth and the grain moth, and 
not unlike them in appearance. The pantry moth, 
however, is more showy in appearance and is bicolored, 
the outer half of the wings and parts of the body being 
of a ehocolate brown, the rest buff or drab. It is 
about three-eighths of an inch long when the wings are 
folded or at rest. The larva is pale, varving from pink- 
ish to gray blue, the tint being influenced by the char- 
acter of its food. The eggs hatch in a few days after 
being deposited here and there upon suitable food by 
the female moth. 

Nearly everything edible or nourishing serves for food 





INJURY BY PANTRY MOTH. 


1. Cake of chocolate, showing larva at work (natural size). 2. Millet seed after 


infestation (magnified). 


to this insect, but the materials that it commonly in- 
fests are flour, corn weal, grain of all kinds, beans, 
seeds, dried fruits and vegetables, and chocolate. It 
is not the quantity the larva eats, however, that makes 
its presence objectionable, so much as the defilement it 
causes. Wherever it goes it leaves a silken strand be- 
hind it, adhering to its excrement and to the particles 
of food left uneaten, thus rendering the material utterly 
unfit for buman ase. 

When full grown, the caterpillar spins a flimsy 
cocoon, within which the pale yellowish or brown pupa 
rests bat a few days in warm weather before emerging 
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FLOUR INFESTED BY PANTRY MOTH. (MAGNIFIED.) 
}. Normal condition. 2. Webs and excrement after being infested. 


asamoth. If, however, the surrounding temperature 
should be cold, the pupa may remain in the cocoon all 
winter. The entire period covering all the stages, egg, 
larva, pupa and moth, averages, dnrine warm weather, 
about six weeks, and in artificially heated buildings 
that cool at night during winter, two or three months. 
There are, then, about three broods normally during 
the summer. and in well warmed bnildings during 
winter about two broods, perhaps three. Thus, we 
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have from three to six broods annually, and in very 
wari climates as many as seven or eight may appear. 

The pantry moth is practically cosmopolitan, jadg- 
ing from the infested food stuffs received from nearly 
all parts of the world. There are isolated sections 
where it does not occur, but in these days of vast com- 
mercial intercourse a ‘pest having these food habits is 
certain soon to be carried everywhere. Only the great- 
est care, most thorough inspection and fumigation can 
prevent this result, if at all. 

‘To insure against the presence of this moth, the 
housekeeper or dealer must resort to storing his food 
stuffs in insect-proof receptacles. With materials that 
must have air, a box with wire netting covering the 
openings for ventilation will suffice, but these open- 
ings should be at the side of the box, as it is probable 
that the moths would drop their eggs through the 
wire mesh if placed on the top. If material is already 
infested and only slightly injured, the only way to 
kill the insects witbin it is to famigate with carbon bi- 
sulphide, an inexpensive disinfectant. A wad of cot- 
ton as large as alemon of average size, and saturated 
with the bisulphide, placed in the top of a large can, 
tight box or keg holding two or three gallons, care 
being taken to replace the cover quickly and tightly, 
will destroy all insects and vermin infesting the ma- 
terial previously placed therein. The vapor of carbon 
bisulphide is heavier than air and sinks to the bottom 
of a vessel containing it. It is extremely poisonous, 
and so inflammable that on no account must flame be 
allowed to approach it. 

To insure successful fumigation, the receptacle must 
remain tightly closed for at least six hours. It can 
then be uncovered and turned upside down for a few 
minutes, after which the pungent odor ean no longer 
be perceived. Another way to kill the larva of the 
pantry moth and similar pests in food stuffs is to sub- 
ject them to a perfectly dry heat for at least one hour 
at a low even temperature. 





Automobile News, 


There are at present thirteen incorporated automo- 
bile clubs in the United States. 


Experiments have been conducted in New York 
with electric vehicles for collecting mail from street 
boxes. It was found that fifteen minutes were 
saved per trip. 


At the Paris Exposition a dinner was given to 
over twenty thousand mayors of French cities 
and villages. This is probably the largest num- 
ber of persons who were ever served at one time. 
The tables, if placed end to end, would have been 
four miles long. Several motor cars and four mo- 
tor cycles were used to increase the rapidity of 
service. 

A new electric automobile has been brought 

: out by the National Carriage Syndicate, of Lon- 
don. It is of elegant design, each of the wheels 
being 36 inches in diameter and the distance 
between axles 67 inches. The force is furnished 

by two small motors, which operate the rear wheels 
by a chain which passes from a pinion on the axis 
of the motor to a large wheel placed on the inside 
next the spokes. The motor is mounted upon an 
independent frame, which is supported upon springs. 
Two sets of accumulators are used, which are con- 
tained in two boxes placed under the front and 
rear seats. Each of the motors gives 2 horse power, 
working upon 40 volts ; it gives 600 to 700 revolutions 
per minute. The motor is very light, weighing only 
105 pounds ; besides, it can, if necessary, be worked up 
to 3 horse power, and runs without noise. The motors 
differ from the usual type, as the armatures are at the 
exterior and revolve around the field. The winding of 
the armature is very simple, and is arranged so as to 
give a motor of small weight and high efficiency ; it 
may be overloaded as high as 100 per cent without 
danger. The armature, being of large diameter, acts 
as.a fly-wheel and regularizes the speed. The fiekis 
have twelve poles arranged in a circular crown o> the 
inside of the armature. The motors are entire’y in- 
closed and protected from dust. The battery used is 
of the Rosenthal type; it has forty cells in all, which 
gives a total weight of 950 pounds. They will give a 
discharge of 20 amperes for seven hours, and will also 
stand a considerably higher rate, giving 40 amperes if 
necessary. The controller is arranged for five speeds, 
3, 6, 8, 10, and 12 miles per hour, with a reversing speed 
of 3 miles. The controller handle is pushed to the 
front and rear for forward and back movement, it is 
arranged ‘to give the proper connections for charging 
the batteries. As the field is separately excited, the 
motors themselves serve as brakes by the reverse action 
of the armature upon the field, the motor tending to 
run asadynamo. This machine will cover a distance 
of fifty miles at a single charge. 


Gaara 
Saar 


THE Commissioner of Immigration has decided that 
tuberculosis is a disease which can subject the patient to 
quarantine. A Japanese with tnbereulosis arrived at San 
Francisco and it was decided that the patient could not 
land and must return to the port from which he sailed. 
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RE-INVENTION IN THE WORLD OF 
BY R. E. THOMAS. 

“Died of internal trouble” was the verdict which, 
prior to the last half century, was the comprehensive 
term used to record the unsuccessful efforts of treat- 
ment of wowen’s diseases. Up to that time gynecology, 
which has since revolutionized the surgical world, was 
practically unknown. The few rare cases in which 
an operation was performed were attended with such 
an alarming element of danger prior to that time, that 
even the foremost surgeons hesitated to resort to this 
last desperate measure. That gynecology wasa lost art 
was an important fact unguessed at since the burning 
of the great library of Alexandria destroyed an incal- 
culable amount of valuable matter upon this subject 
as well as of others of equally important bearing in 
the seientific world. There was, therefore, no scantiest 
record that such a science had not only flourished, but 
been brought to its present state of perfection more 
than two thousand years ago. 

Yet such is the case, such the almost incomprehensible 
truth borne in upon the world of science when the ex- 
cavations of Pompeii revealed the astounding collec- 
tion of surgical instruments, mainly for use in gyne- 
cology, unearthed in the house of the surgeon ad- 
joining the Temple of the Vestal Virgins. 

These instruments, shown in the accompanying pic- 
ture, now occupy one of the most interesting cases in 
the museum of Naples, where, for greater safety, the 
most valuable of the excavation finds are kept by the 
Italian government. What is far more incomprehen- 
sible than the were fact that these instruments, after 
having been buried since the 
eruption of Vesuvius, 79 A. D., 


SURGERY. 
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Following Dr. Sims’ trip abroad, when the value of 
his invention was recognized by the leading surgical 
authorities of England and Franee, he.returned to this 
country to wake a large fortune by this means. The 
speculum was then taken up and developed, and addi- 
tional discoveries practically put to use ,by other emi- 
nent surgeons and physicians, each} in turn giving to 
the instrument his own name. Among the best known 
of these are those of Meier, Cusco and Ferguson. 

Following upon these inventions, together with 
others of similar nature, came those finds in the 
Pompeiian excavations of the house of the surgeon 
which told to the world a stupendous truth, that the 
instruments in use to-day, for the alleviation and cure 
of internal troubles, are identical with those used by 
skilled practitioners when the world was younger by 
two thousand years. 

080088 0" 

Bat Guane Caves in Southern New Mexico. 

Southern New Mexico is a land of natural curiosities, 
and one at least of these has proved to have a high 
commercial value, A resident of that district had the 
good fortune a few years ago to accidentally stumble 
upon several bat caves, one of which is stated to be 
some six miles in length, and as he has shipped in the 
last two years 3,392,240 pounds of phosphate or guano 
from these caves, for which he bas received about $48 
per ton, it can be understood that the present and 
prospective value of these caves is considerable. It 
ean be readily understood that bat guano possesses 
great value as a fertilizer, and the value of the caves is 
enhanced by the fact that beneath the guano is a con- 
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organization of the staff and office of the department 
of patents in the interests of inventors, This move- 
ment has taken the form of a petition addressed to the 
Victorian legislative assembly, which is being exten- 
sively signed by leading men of all trades and profes- 
sions in that colony. The petition has been initiated 
by a leading patent agent in Melbourne, and it is re- 
ceiving considerable support from those members of 
the profession who consider that a more liberal treat- 
ment of inventors will ultimately lead to more exten- 
sive business in patents. 

In reading the petition it is evident that the main- 
spring of the movement is to be found in the more 
liberal and advanced methods which are in vogue in 
our own patent system, and in a less degree in that of 
Great Britain. The most important point asked for 
in the petition is that the examination into novelty 
may be retained. It is claimed that this examination, 
which was prescribed by the patent act of 1890, is now 
eonducted by the department with sufficient complete- 
ness to be of great public benefit, and that it is, in a 
large degree, a deterrent of fraudulent and improper 
applications. It is claimed that the abolition of ex- 
awination into novelty will throw the burden of 
search upon the inventor, and that if the examination 
is struck out, the patentee will be under inereased 
expense of from $75 to $150 for an ordinary search, 
while it would be no uncommon thing for a heavy 
examination to cost $250. The petition quotes the 
report of the Commissioner of Patents of the United 
States as aflirming that it is because of novelty ex- 
aminations that patents are sc salable in this coun- 
try. The petitioners are of the 
opinion that ‘to avoid grievous 
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bave revealed that gynecology 
was a science flourishing in its 
perfection long before that date, 
is that in every instance the in- 
struments are almost in their 
minutest particulars, exact dupli- 
cates of those in use by the most 
approved modern science of to- 
day. Had there been a record | 
upon which surgeons and physi- | 
cians could have built up this 
practical treatise upon the dis- 
eases of women, the wonder 
would be less. As it is, with 
absolutely nothing to hint that 
gynecology was a lost art, or that 
it had existed even, it seems 
nothing short of marvelous that 
modern minds should in the 
evolution of this century’s in- 
struments have traveled along 
identical lines pursued by those 
marvelously skilled Pompeiian 
physicians to the Vestal Virgins 
ministering in the Temple, on 
the idyllic remnants of which 
the sun shines to-day from bluest 
of Italian skies, and the waters 
of the Bay of Naples lap their 
cerulean waves almost to the 
gateways of that charmed place 
about which must ever linger so 
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restraints of trade, encourage- 
ment of impostures upon the 
public, the undue raising of 
prices of commodities, and the 
unnecessary wultiplication of 
ruinous lawsuits, the granting 
of illegal monopolies upon arti- 
cles of commerce without any 
investigation as to the novelty 
of such articles should not be 
permitted.” 

The petitioners also pray that 
the Patent Office examiners’ re- 
ports, as well as other documents 
in connection with patent mon- 
opolies granted, should be open 
to public inspection in like man- 
ner as in the United States of 
America. It is also requested 
that steps be taken to remedy 
the long-continued and grievous 
delay and shortcomings in re- 
spect to the issue of publications 
from the Patent Office respect- 
ing new inventions and monopo- 
lies; and the reasonableness of 
this petition will be understood 
when it is learned that th, pub- 
lication known as “ Patents and 
Patentees,” issued by the Victo- 
rian Patent Office, is nine years 
in arrears, and that after being 








much of romance and poetry. 

A difference between the sur- 
gical instraments o! to-day and 
those of the ages ago is that 
while the latter were of the finest wrought iron, those 
of the former are of polished nickelplate. But ‘the 
workmanship is as fine as anything to be produced in 
this line in the twentieth century. The instruments are 
hand wrought, the screws as threadlike and capable 
of as delicate manipulation as anything to be found 
in to-day’s achievements. 

It is not more than half a century since gynecology 
may be said to have had a place in modern surgical sci- 
ence. Dr. Marion Sims in the lead with his duckbill 
speculum has had a mighty rush of followers. Dr. Sims’ 
treatment of vesico-vaginal fistula was a revelation at 
the time. To him the world is indebted for the sugges- 
tion and perfection of measures by which this almost 
untreatable condition has been rendered one of the most 
certain of relief within the field of surgery. From pro- 
found ignorance his duckbill speculum has brought 
gynecology to the frout ranks of surgical skill and at- 
tainment. 

In every particular, however, Dr. Sims had been 
anticipated, as in May, 1829, Dr. H. S. Levert in The 
American Journal of Science expounded the results of 
his experiments in the use of silver wire. This was 
followed on November 21, 1834, in The London Lancet, 
by Mr. M. Gosset giving a deseription of his method 
of using silver wire, and later in 1846 was published the 
wethod of Metgler. : 

The first record whieh surgical science bas in this 
country of the use of a speculum was of an ordinary 
teaspoon used by a Southern country practician to en- 
able him to see arent in the bladder of a woman pa- 
tient. By this primitive means he was subsequently 


enabled to administer successful scientific treatment. 


RE-INVENTION IN THE WORLD OF SURGERY —A GROUP OF INSTRUMENTS DISCOVERED 


IN POMPEII. 


siderable deposit of phosphatic rock (the remains of 
defunct bats), which, when ground up and treated with 
phosphorie acid, is highly prized as a fertilizer. 

Since the discovery of these ancestral homes of the 
bats, in which they have made their resting place for 
unnumbered centuries, the search for more such caves 
has continued intermittently, and it is probable that 
many more valaable finds of this nature will be made ; 
for the section of the country in which they lie is liter- 
aliv infested with this obnoxious, but verv lucrative, 
little creature. The caves which are frequented by 
bats are of lava formation, and carry evidence of hav- 
ing been subject to violent voleanie action. A remark- 
able bat-trait is mentioned by our correspondent, which 
has the effect of rendering the caves of permanent value. 
It seems that after the entire front of the first of these 
caves to be opened had been torn down to withina 
foot or so of the narrow openings through which for 
centuries the bats have come and gone, the little crea- 
tures continued, and still continue, to follow the ways 
of their ancestors. Fiying upward past the large open- 
ings, they would squeeze in and out of the caves as of 
old. Since the first cleaning out of one cave seven tons 
of guano have been removed, all of which had been de- 
posited subsequently to the first removal. It is esti- 
mated that from the deposits which have already been 
discovered, there has .been taken an annual crop of 
about 1,500 tons of guano. 

Remodeling the Victorian Patent Practice. 

There is a movement afoot in the colony of Victoria, 
Australia, which has for its object the carrying out of 
certain drastic reforms in the patent laws, and the re- 





printed it can only be obtained 
at a cost which is prohibitive to 
the majority of inventors inter- 
ested in securing it, It is certain 
that in the judgment of American inventors, the au- 
thors of this petition are making out a very strong 
case for reform. 

—o >+ ere 


The Current Supplement, 


The current SUPPLEMENT, No. 1294, has many inter- 
esting addresses and lectures. ‘*‘ Chemical and Techni- 
cal Edueation in the United States,” by Prof. C. F 
Chandler. This is a most important paper, and deals 
with the subject ina masterly manner. ‘The Age of 
the Earth,” by Prof. W. J. Sollas, is an address before 
the British Association. “ Australia: The Wonderful 
Island Continent” is a thoroughly illustrated article 
by Sidney Dickinson, F.R.G.8S. The Opening As- 
tronomical Address, by Dr. A. A. Common before the 
British Association, is concluded in this issne, ‘* Ameri- 
can Sun Myths” is an address by Dr. Franz Boas. 








Contents. 


(Diustrated articles are marked with an asteriak.) 





Age of the earth... .......ccee ees 2) | Mono-rail....... 242 
Automobile news octane .-. 20} Moth, pantry*. 250 
Bacteria, phosphorescent . 46 | Notes and queries. 2A2 
Bicycle, folding*.. ... -anceeee 244] Patent practice, Victorian 21 
Borax in Furope.. ..«. 48 | Petroleum in Japan sas 2“ 
Bridge, Niagara strengthening*. 249 | Plates, fogged........ , a6 
Calcium carbide................ . 43 | Riffe, Binch*............. vee 248 
Caves, guano.. joennene 280 | Science notes......... 47 
Chemistry, congress of.... 243 | Searifier*......... dee viet 248 
Dock, repairs to*............... 241, 246 | Sdpplement, current.............. 21 
Electrical notes............6.+..6« 47 | Surgery. reinvention in*......... 251 
Engineering notes ............... 247 | Telescopes, sereens for........... 246 
Inventions. index of........ .» 2} Torpedo boat “ Bailey”..:....... 244 
Inventions recently patented.... 252 | Transportation exhibits at Paris 239 
Lathe dog. collapsible* -.scee 244) Water tube bollers............ ... M@ 
Marine, German’..............+«:- 245 | Wireless telegraphy.............. 2 











252 
RECENTLY PATENTED INVENTIONS. 
Agricultural Implements, 


Ark, The in- 
meas where- 








———— 


Reaves, Morgan, 
and effective 
arranged at one or 


PLOW Jouxn W. 


vention prpvides a simple 


by cultivator blades or teeth may b 


both sides of a “ bull-tongue " plow-blade or adapted for 


ase in connection with the share of a tarning-plow. The 
device is characterized by its simplicity and effective- 
Des 
Mechanical Devices. 

WATER-WHEEL.— Marx A. Brown, Douglas, Ga. 
The water-wheel is of the type in which the water oper- 
ates upon a series of blades or buckets. On the bottom 
of a casing ihe vheel is mounted to revolve. A 
shaft is held to rotate with the wheel, but is free to slide 


| 


relatively there nd is provided at its lower end with a | 
ball bearing below the bott of the casing. Owing to 
the aliding connection of the wheel with the shaft, the 
weight of the machinery nnected with the other end 
of the shaft is supported by the balls and the bearing. 
The operation of the whee) ie not affected by axial vibra- 
or 

COMBINATION.-TOOI Frepericxk C. ENGEL- 
BARDT, Manhattan. New York city The tool is to be 
used by machinists r repalring articles of metal or 
wood, In standards supported by a base, a lathe-epindie | 
jie mounted. On ite rend the lathbe-spindle carries a 
lathe-chuck Ah er. mounted to slide on the base, is | 
provided with a box-receptacte « sti‘oting a secket.to 
receive dies for cutting bolt threads he box-receptacie 
has vertical grooves in its side walls, extends out through 


bottom, and has horizontal grooves in the walls at the 


the 


bottom. intersecting the vertical grooves. Set-ecrews in 





the side walle of the box-receptacie hold material in 
piace 

PICKER MECHANISM FOR LOOMS EPHRAIM 
M. Kerrer, Heepeler, Ontario, Canada. By means of 
this invert picker-stick and connected parts are 
prevented from being broken fu case the picker-stick is | 
sccidentaily locked against movement by the ehattle’s 
i on the top of the picker, thereby preventing the 
picker-stick from actuating the picker and throwing the 

through the open shed, 

CAN-LABELING MACHINE Wiis H 
Leister, Westminster, Md. The cans are rolled along 
i Chute or track ar ire successively operated upon, A 
porti f the adhesive material is appplied to the can ; 
and t un is then rolled upon a pile of lat ricking off 
the upper label by means of the adhesive material and then 
wrapping th t about the can, the other end of the 
label bemg pasted so that, as it is wrapped about the can, 
it will be secures place. The novel featares of the in- 
vention are an improved means of feeding the cans to 
the chute by means of rece r-tracks ; a vice which 
enables cane of difler: eins be labeled ; a mechan- 
jem for regulating the rate at which the cans are fed; a 
device for applying a «ma!! quantity of paste to the can; 


and a seaming appliance. 
Brooklys, New 
hoisting-grip a casing in 
vs are arranged and mounted to move 


a label-feeding mechanism ; 

HOISTING-GRIP 
York city. The 
which grippiog-ja 
toward or from each « 
are 


Joun Piency, 


com prises 


ther in order to grip or release the 


cable. The jawe provided near their upper ends 


with outwardly-extending 
Pins or bolw 


ears or lugs formed with 
*xtend through the slots. 
ed, the 
oat of engagement 
ype. Links pivoted 


connected with a 


elongated slote 
In the 
which are adapted to move into of 
with the jaws to grip the 
to the the 
Upon an upward pull, the links cause 


Casing im-evers are pivot 


cable or rv 


outer ends of levers are 
hoisting device. 

jaws into gripping contact with 
cabk r 


durabie in construction 


the levers to move th 
the ho'sting rope or 
GRINDING-MACHINE,. 
rb 


of band.saw wheels and 


A 
invention is designed to grind 


Farep NYsTRom, 


emopolis, Wash 


faces » render these faces 


© Wo insure proper ranning of the band The machine 


nprises two oppositely-extending swinging frames, in 


of which a erinding-wheel is mounted and in the 


other of which a pulley is held Between the grinding- 


wheel and the palley, gearing is arranged, whereby the 
former is operated from the latter An adjusting device 
for the frame carrying the grinding- wheel is provided. 

CLIP-FORMING MACHINE.—Groreet E. Soren, 
Kankakee, Ii! The relatee to improvements 
in machines for for bending meta to U-shape 
to form clipe while th vetal je cold, thus saving the ex- 
pense of heating an h xtra work of hand hot 
metal. Manuafac re find necessary to heat the etock 
before bend ao tl ’ formed, the opposite mem 
bere of the clip iat paraliel whe yd; for, in 
the ordinary m i of ling, the end of 
the members r out iralleliem According 
to the present vention, the metal eirip is so bent that, 
when finished, the aide members of the clip will be 
spaced apart equa throug thetr length 

FRICTION. BRAKI Fraenp N. and Hannay W. 
Warreowr, Barre, Vt. This friction-brake ie designed 
for use on power capetans and other machinery. The 
rmoechanieam comprises a brak h 1 eplit brake-ring 
having one end forked and carrying brake blocks on its 
outer face to the brake.wil md a shaft 
mounted in the forked end of the rir An eccentric is 
secured to the shaft betwe the sembers of the fork 
of the ring, with ite rki fo tog beyond th 
end of the ring rt rum can tx alily braked by 
turning the shaft t " me the ring and move th 
hiocks into f engagement with the brake- 

hee! 

DEVICE FOR EMPTYING TANNING-LEACHES, 


BessamMin Sykes P rhe combined 
d 


arms which radiate 


agitaling an yeiete of a series 


f the leach. Each e«tirrer-arm is 


proach the inner face 


provided with collecting. blades, the shanks of which are 


adjustably bolted he stirrer-arme These collecting 
blades serve to plow the tan from the center of the leach 
and direct it to the eldes, so that by means of the stirrer- 
arms it can be pushed to a discharge-opening. 
Dental Inventions, 
DENTISTRY Avever P 


he invention le ar oprove 


Jouweon, Ada, Minn. 


nent in the construction and 


Scientific 


attachment of pivot-teeth. The crown or artificial tooth 
has a symmetrical conoidal cavity. A post or anchor is 
baked in the crown and fixed in the center of the cavity. 
A convex, metal cap, made separately or independently 
of the crown end post, has a central opening adapted to 
receive the post and allow adjustment therein. The cap 
fits the cavity, whatever may be the adjustment of the 
crown. The crown can be setatan angle to the root, 
instead of in alinement with it, without affecting the ac- 
curacy of the fit. The crown has all the merite of the 
well-known Richmond crown with none of its defects. 


DENTIST'S STOOL.—Groner B. McKruxwney, Barry, 








Ill. This improved stool is so constructed that it will 
have a yielding or epring action laterally in any direc- 
tion, the epring-section permitting this action being a 
portion of the standard or upright of the stool. The 
seat of the stool can be conveniently raised, lowered, and 
held firmly in adjusted position. 


Vehicles and Their Accessories, 

TRACE-LOCK.—Tuomas J. Hatersap, Dallas, Tex. 
The trace-lock consists of a ferrule adapted for attach- 
ment to a whiffletree, and a button carried by the 
ferrule, which button can be placed and held in either a 
horizontal or a vertical position and be operated by one 
hand as readily in the dark as in the light. 

THILL-COUPLING. — Winston K. PENDLETON, 
Ocoee, Fla. The object of the invention is to provide 
a thill-coupling of comparatively few parts, easily de- 
tached from and attached to the axle, and with which 
the shaft or pole can be coupled quickly and securely. 





| 


| The pole is held by jaws having recesses at their upper 


| N. ¥. 


ends, A base-plate extends beneath the axle, is con- 
nected with the jaws, and has an aperture near ite rear 
A bolt extends loosely through the aperture near 
its rear end. A clip engages the bolt and extends over 
the axle. Ears on the clip are arranged to enter the re 
c.sses In the jaws. The shaft or pole is securely held | 
from withdrawal. 

HANDLE.-BAR. — Atexanper Bres, Schenectady, 
This bicycle handle-bar comprises the usual stem 
to which a head is secured having tubular ends in which 
fluted pins are inserted. The gripping-bars have their 
tabular ends interiorly fluted and arranged to fit over the 
tubular pins and into the tubular ends of the head. The 
gripping-bars can be readily raised or lowered and moved 
nearer together or further apart to suit the convenience 
of the rider. 


Rallway-Appliances, 

RAILWAY-CAR CHOCK, — Joun T. Connon, Le 
Mars, Iowa. When cars are switched to a siding, it 
sometimes happens that, by reason of too great mo- 
mentam or failare of the brakes, they will pass off the 
siding and on the main track again, The invention pro- 
vides a simple device for preventing the cars from pass- 
ing off the side track. The device consiets of a lever- 
controlled, hook-shaped beak which can be lapped over 
the track to obstruct the car-wheels. 





Miscellaneous Inventions, 


FURNACE.—Joun 8. L. Roprick, 101 Fifth Street, 
Washington, N. W., District of Columbia, A series of 


| upright superheating-chambers encircle the fire-pot and | 


cam ends of 


| 


xe device is simple and | REFRIGERATOR.—Cart Sanper, Brooklyn, New 
| York city. 


of | 
om a heb and which closely ap- York city 


| syringe-piston stem is adapted to engage with the barrel. 
A flange on the gland serves as a cover for the container, 
the flange and gland being integra). 
BOOT-HEEL.—Cuantes E. Ketter, Los Angeles, 
Cal. The inventor has devised a yielding heel for boots 
and shoes, which heel comprises a rubber-pad to which a 
«pring is attached. The heel is thereby rendered more 


| that the smoke is imprisoned until the pressure in the 


combastion-chamber and discharge at their upper ends 
into pipes or sapplemental flues which lead into the main 
heating-flues. By this construction a large number of 
superheuting-chambers is provided, the heat from which 
flues may be directed into any desired one of the main 
heating-flues to increase the heat supplied to the main 
flue and to induce the heat up through the flue. 


In this construction a door, when opened, 
will occupy a position in the compartment out of the 
way and will automatically cause a sliding support for 
material in the compartment to be curried out of the re- 
frigerator so that the is readily accessible. 
When the door is cloeed, the sliding support re-enters 
the refrigerator. 

COTTON-VALVE.—Grorek W. Wiittams, Waco, 
Tex. The invention relates to a valve for controlling the 
passage of cotton from the cotton-bin or warehouse to 
the elevator by which it is carried to the gins. The 
valve may be used in connection with an elevator con- 
sisting of two divisions, so that one division may be cut 
out while the other is in operation. | 

COMBINATION REAMER, TAP, AND COUNTER- 
SINK.—Car. Boentery, Astoria, Ore. Mr. Boentgen | 
has devised an improvement in tools for boring and 
reaming bung-holes ir casks and threading the edges of 
the holes to adapt them for the reception of screw- | 
threaded bashings having a lateral peripheral flange. | 
The invention is embodied in two separable parts or | 
tools which are constructed to be used separately and 
also co-operatively, so that one serves as a pivot-post or 
guide for the other during the formation of the counter- 


sink } 

ATTACHMENT FOR FIREARM - BARRELS.— 
Reape M. Wasninetron and Atrrep W. Cary, Dallas, | 
Tex. The attachment is designed to modify or prevent 
the noise made when a weapon is discharged and to sup- | 


press the smoke almost entirely when black powder is 


material 





| 
| 


used. The mechanism employed includes a deflecting 
plate, a discharge-chamber with a discharge-opening, 
and a epring-coutrolied valve. When the bullet is dis. 
charged, the gases are deflected downwardly by the de- 
flecting-plate, against the vaive. The pressure of these 
gases forces the valve against the discharge-opening, so 


barrel is sufficiently reduced to permit the spring to open 
the valve. 

SYRINGE.—Cuarves A. Buck.uin, Manhattan, New 
At the apper end portion of the syriuge- 
barrel a hollow, enlarged, and longitudinally-tapered 
The barrel is extended beyond the 
A cup-shaped gland for the 


container is formed. 


end of the container 





jand Writam H. Crark and 


| 
| above the top of the frame. 
| portion a tie-rod is attached, which ts carried through the 


| always excellent, and the present one is no exception to 


American, 


durable than if constructed entirely of rubber, and yet 
provides an effective cushion. 

GOLD-SEPARATOR. — Frank P. Horxins and 
Louts Manzxs, Spirit Lake, Iowa. Two rotary cylin- 
ders are inclined in opposite directions, one arranged 
above the other. The upper cylinders have two cylin- 
drical screens of different mesh, anJ a gravel-scréen. A 
chate feeds the pay-dirt from the upper cylinder to the 
interior screen of the lower cylinder. The coarse mate- 
rial from the upper cylinder is discharged into a rotary 
pipe and is then passed into a series of receptacles. An 
air-blast separates fine sand from the values passing into 
receptacles, 

SURGEONS’ CASE.—Emu A. Epiewn, Moline, Il. 
The purpose of the invention is to provide a case for 
carrying surgical instruments. Special attention has 
been paid to the provision of means for transporting the 
instruments safely and for permitting their convenient 
sterilization, as well as the sterilization of other ma- 
terial, such as gauze, bandages, and the like. 

HOSE-COUPLING, — Suzeipon Josep, Columbus, 
Wittiam J. CLarK, 
Salem, Ohio. The coupling is designed to be used 
where the internal pressure is less than the external 
pressure. One section of the coupling has within 
its head a metallic tabnlar extension separated from 
the contiguous surface of the head by an annolar 
chamber. The other mating section of the coupling 
is provided with a flexible tube adapted to enter the 
chamber of the first-named section between the wall of 
the head and the tubular extension. 

INCUBATOR,--Joux Manus, Minier, Il. The por- 
pose of the invention is to furnish a means for turning 
eggs in an incubator without opening the cover. The in- 
cuobator has a member movable longitudinally to turn 
the egge and movable transversely to be passed in and 
out of the incubator. Cumbined with this apparatus is a 
reciprocating-bar to which fingers are attached, which 
engage lugs or projections on the members of the incu- 
bator. 

HAT-SIZE INDICATOR.—AsBram B. Lustig, Man- 
hattan, New York city. The indicator has separable 
sections, each of which corresponds with one of the hats 
ina box. If a hat be removed from the box, the cor- 
responding section of the indicator may be detached, the 
remaining portion of the indicator thas showing not 
only that one hat has been taken out, but also what 
sizes are still left. 

SAW.—Ratpa Rockwe ct, Oracle, Arizona Territory. 
The top and front portion of this back-saw are made of 
a single length of material having a channel along its 
top or outer portion. A back or handle portion extends 
To this upward extended 


slot of the front and then through an opening m the 
front near ite lower end. A frame thus made is light and 
strong. The usual lateral vibrations are obviated, since 
the frame consists of but two sections connected by the 
handle. 

LIBE-PRESBRY ER. ~Pasquace ANGELLILI, 27 Mul- 
berry Street, Manhattan, New York city. The life-pre- 
server consists essentially of two parts, a carbid recepta- 
cle and a water compartment, communication between 
the two being cut off by a spring-pressed valve held in a 
normal, closed position by some filling soluble in water. 
When the preserver is in use, sea-water dissolves the 
filling, thereby removing the resistance to the valve- 
spring and opening the passage between the carbid and 
water receptacles, The acetylene gas generated serves 
to inflate the life-preserver. The parts can be separated 
whenever they are to be cleaned, 


Designs, 

BOOK-HOLDER.—Epwts 8. Worur, Geneseo, Ill, 
The base of the holder is a parallelogram with laterally 
and vertically extending supports for the books. 

GAME-BOARD,—James L. Roperteon, Jr., Manhat- 
tan, New York city, The design provides a miniature foot- 
ball game-board furnished with figures upon which the 
various plays are indicated, sach as goal from the field, 
end play, tackle play, center play, kick off, answer to 
kick off, goal play, retorn kick, and answer to kick. 

Norse.—Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





NEW BOOKS, ETC. 


PRELIMINARY REPORT ON THE STRUC- 
TURAL AND ECONOMIC GEOLOGY OF 
MISSOURI. Jefferson City, Mo.: 
Bureau of Geology and Mines. 8vo. 
Pp. 259. 

The reports of the Geological Survey of Missouri are 


the rule. We regret to note that Dr. John A. Gallaher, 
the State Geologist, died recently. 


AMERICAN METAL MINING—GOLD. By 
Tineodore F. Van Wagen. E. ’ 
Denver, Col.: H. R. Van Wagen & 
Company. 1900. Pp. 20. Price 15 
cents. 


TABLES OF PLATE AND RIVET VALUES, 
FOR THE USE OF BOILER DESIGNERS, 
BoILER MAKERS, ETC. By Thomas 
H. Craft, Cleveland, Ohio. Three- 
fold table. 


Enaink Tests. By George H. Barras, 
8S. B. New York: D Van Nostrand 
Cowpany. 1900. 8vo. Pp. 339, 
Price $4. 

The volume embraces the results of over a hundred 
feed water tests and other investigations of steam en- 
gines, conducted by the author. It is believed that the 
data here presented will prove of value to the engineer- 
ing profession and to owners and intending purchasers 
of steam plants and to any who are interested in the eco- 
nomical production of power. The tests are fully de- 
scribed and the data presented is elaborate. The book is 
a solid contribution to the literature of steam engineer- 





ing. 


OCTOBER 20, 1900. 


MuNICIPAL IMPROVEMENTS. A Manual 
of Methods, Utility and Cost of Pub- 
lic Improvements for the Municipal 


Officer. By W. F. Goodhew, C.B. 
Third Edition. Illustrated. New 
York: John Wiley & Sons. 1900, 


12mo. Pp. 207. Price $1.75. 

The aim of the writer of this work has been to assist 
members of municipal councils, etc., in obtaining a good 
perspective view of the general plan and scope of va- 
rious public improvements contemplated during their ad- 
ministration. The trend of the education of all such 
persons has usually been along other lines, but there is 
no reason why they should not have an intelligent grasp 
of the broad facts relating to the municipality, eo as to 
enable them to pass intelligently upon the varions mea- 
sures proposed and enable them even to initiate each 
measures. 


PRACTICAL HINTs ON Jornt WIPING 
FOR BEGINNERS IN PLUMBING. New 


York: David Williams Company. 
1900. 16mo. Pp. 66. Price 25 cents. 


A practical series of articles bave been combined and 
published in pamphlet form, and the book will prove 
useful to all plambers and also to those who have oc- 
casion to do joint wiping on copper pipes, and on brass, 
iron, and tin pipes. 


MEXICAN Custom Hovusk TARIFF. Eng- 
lish Translation from the Official Edi- 


tion. Translated and revised by J. 
P. Taylor. Citv of Mexico: F. P. 
Hoeck & Co. 1900. 12mo. Pp. 180, 


Price $2.50 United States currency. 


A very useful book for all who have business with 
Mexico. 


A HUNDRED YEARS OF GERMAN BRIDGE 
BuILDING. By George C. Mebrtens. 
Berlin: Julius Springer. 1900. Folio. 
Pp. 135. 

This book was published for the Paris Exposition of 
1900, by a number of German firms of bridge builders, 
and the edition is intended for the use of engineers who 
visit the Exposition. ‘The subject is admirably treated, 
the illustrations are good and there are 195 half-tone and 
line engravings. A vast amount of information is given 
in the large volume. Itis a very satisfactory contribu- 
tion to engineering literature, and reflects great credit 
upon the firms concerned in its production. 


ACETYLENE. A Hand Book for the Stu- 
dent and Manager. By Vivian B. 
Lewes, F.C. London: Archibald 
Constable & Company. New York: 
The Macmillan Company. 1900. 8vo. 
Pp. 978. Price $7. 

The author is a well known gas engineer who haa con- 
tributed a large number of papers of great merit to the 
scientific press. The book which he has produced is one 
of the most excellent technical works which it has ever 
been our pleesure to review. The author's style is lucid 
and his treatment of the subject is most thorough and 
shows an intimate acqnaintance with every detail of the 
subject. The publisher has done his part by printing the 
book beautifully, and the contents of the paragraphs are 
briefly noted in red ink marginal notes, adding a great 
deal to the value of the book. The half-tone engravings 
are excellent and well printed ; in all there are 228 en- 
gravings. The book is divided into three parts— scien- 
tific, technical and a digest of legal enactments and Eng- 
lish patents. One of the most interesting illustrations is 
a lamp post for an independent generator. In country 
districts this will undoubtedly prove of great value. 


How To MAKE AND How To Mewp. By 
an Amateur Mechanic. London: 
Swan Sonnenschein & Company, 
Limited. New York: The Macmillan 
Company. 1900. i16mo. Pp. 288. 
Price $1.25. 

The book has no Preface and the arranzement is en- 
tirely alphabetical. Ittells how to make a number of 
simple articles such as electric bells, toy balloons, boats, 
how to do bookbinding, how to make paint brushes, 
butterfly cabinets, how to clean carpets, plaster casts, 
how to draw curves, how to do dyeing, egg blowing, to 
tie knots and many other subjects of the same general 
kind. The material is most heterogeneous, but the book 
will probably prove of value to amateurs who wish to do 
little odd jobs around the house, 


PREHISTORIC IMPLEMENTS. 
ence Book. By Warren K. Moore- 
head, assisted by others. Cincinnati, 
Ohio: Robert Clark & Company. 
8vo. Pp. 429, 621 figures. Price $3. 

The author antagon‘zes the reader at once by stating 

that there are twenty-seven men who may be considered 
as scientific archeologists, and that there are twenty- 
three others connected with museums, in various capaci- 
ties, and it is from the reports and other publications of 
these twenty-seven authors that much of the information 
printed in this book has been obtained. The book is 
very well iJlustrated and the engravings show 3,000 speci- 
mens. The avtuor states that 5.450 persons in the United 
States and Canada are more or less interested in the 
study of prehistoric archwology, Mr. Moorehead having 
kept acard index of such persons. To them the beok 
will undoubtedly be of considerable intereac, and it will 
tend to inform the stadent and beginner, and stimulate 
the stady of implements in maseums and private collec. 
tions. 


HYDRAULIC PowER ENGINEERING. By 
G. Croydon Marks. New York: D. 
Van Nostrand Cowpany. London: 
Crosby Lockwood & Son. 1900. Pp. 
360, 200 illustrations. Price $3.50. 

This work may be regarded as a successor to a smaller 

volume of the same author on “ Hydraulic Machinery.”’ 
In the present book an attempt is made to give an out- 
line discussion and description of the main points and 
principles requiring attention by engineers having the 
responsibility of designing or constructing works and ape 
pliances for the utilization of water for the transmission 
of power. Itis an elaborate treatise and is well illas- 
trated, The author understands the subject (horoughly 
and is able to present recent practice, 
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| Cleaginous meal epperates for heating and 
dampening, J. C. W. Stanley 650 265 
Organ, pueomatic, M. Clark 659,210 
Package for containing whisky, etc, L. C. 
Strauss 659,328 Those who subscribe now 
Pail, dinner, M. Welkee.. a scoskeoeneneane 650,542 
ee a rn one 659,373 for the 1901 volume of 
| Pan. See Miner's separating pan. 
Paper bag, L. D. Benner. » « -.. 0,01 
| Paper feeding machine, T, C. Dexter --. 50 he 9 
| Paper machine. cylinder, Beveridge & Frye... 650,253 ou . — 
| Paper pulp from cane brake cane, forming, T. E. aoe oe 
Phillips ‘ .. . S04 
Paper tube making machine, C. A. Bailey.... .... 650,500 om ani Nn 
Partitions, sheet metal frame work for, T. F. 
Osborn ° 659,350 
Penveil sharpener, J. H. Hill : : ene 669.527 
Permutation lock, G. A. Reddick el te, Sending $1.75, a year’s sub- 
Phosphate rock drier, O. Coudy 55U, Sb 
P otenrapnle film developing apparatus, C. one Ny price, with this slip 
Traxler . or 
Photographic print washer, D. Argerbrigbt.... 650.278 | the name of this publica- 
Piano, cylinder, A. Capra... 405 | tion, will receive, 
Pipe. See Tobacco pipe. 0.2% n 
Pipe coupling, C. H. Booth.. 10, 6 
Pipe making apparatus, A. 1. Dixor 59.457 | Free all the remain- 
Plane, bench, E. O. Carvin , a 9 ing 1900 issues 
| Plant cutter and hiiter, T. Estieck ou S15 
Planter and fertilizer distributer, convertible, " from the time of subscription 
kK. M. King as 650.904 
Planter, corn, J. W. Beriien oar 659.201 6 I . January 1, 1901, in- 
| Plog or plug switch reeeptacie. C. D. Platt........ 660,546 oO 
- Post. see Fence post. Sign post. . cluding the Holiday 
| Power from solar beat, apparatus for obtaining. —_— issues, and The C . 
Stimulating, Bracing, Healthful amd | ,,. FH. Metheny. oii a ow cecescceennes b mem See 
Harmless Combi: ti f P Nooo pay ty r=, Hiameon : ; a 1 9 0 1 Puritan Girl’’ 
BOILER © Printing plate and base, F. 1. Wendell... - aa. 650,385 Calendar, litho- 
| Printing press, G. KE. Pancoast 65u, SL 
graphed in twelve colors. nyi 








Electric Treatment | inti prs teptige sevice. i witea: $aep 


| Pyrometer. recording air, W. H. & EH. Bris- 





with Physical Exercise. tol 659.616 
For headache, nervous weakness and exhaus- | '#!!way accidents. apparatus for amematiealy _.. 
tion, insomnia, rheamatism, neuralgia and the | meine eiaanie +s ekasann 

— A — complaints for which clectricity is re- | Railway or tramway vehicles, hydraulic brake 5 
ende | for, C. Durey -. 0,517 

. - | Railway rail sestening ane brace, J. N. Poweli.:> 660.257 

Its Effect ey Magical Railway rai! joint, B. G. Braine........... +» 650.387 

| Railway switeh, G Durchholz 650,516 


The machine is perfectly constructed, handsomely Railways, apparatus for lifting and gripping 
ropes, cables, or chains of rope or similar, W. 





finished and will wear inde! finitely. The life of the 
battery is about six months and it can be replaced P. Bullivant : 650.573 
for 25 cents. Raiein seeder, F. H Chase a’ Were" one IMlustrated Anno . : 
, take attact ment, borse hay. oppe........... GOB uncemen 
SEND FOR DESCRIPTIVE BOOKLET Katcbet mechanism. Z. 1. Furbish. C2) ia and Sample Copies FREE The Youth’s Companion. 
Ratchet wrench and drill, C. Anderson.. St) Sth 
Price, Complete with Foot Plate, $7.50 | Receptacle folding. J Kliltnesr silanes 59.238 | on Request. 2 g 2 @ a Boston, Mass. 
Recuperative furnace, F. Bredel.. _ 650,662 








SHE BADGER BRASS CO. | Beran’ bes Had reser, 


Kegiater 
_40 Broox STREET. __Kenosna, Wis. Registering mechanism, J. Schinneller 659,421 Py 
— Kespiration, apparatus for inducing artificial, EK. 
' Se iene ecaceesenaeetess 659,512 an or an cra S- en 
G FFE R! King. See Curtain pole ‘> eam 
Kiveting machine, H.C. Pomcro . B50, 626 
Roller. See Cigarette roller. Shade roller. 
American $s 1 0 Typewriter ! Rotary drier, D , Gruge. eccccccccescoccoces .» 659.200 
We will give the first person answering this ad., from | Rotary engine, J. M. Evans.. 65U. 20 
each town in the United States, a splendid opportunity | Rotary engine. J. H. Jackson. 650.590 
to obtain the Aserigan Typewriter, the only standard | S#8b lock, L. H. Sparks 
low-priced trpewriter on iis market, on unusually at- | 5@¥. drag, B. F. Nedrow. seeeees 
tractive terms. Write premptiy for catalogue and sam- | S4wing kerfs. macbine for, G. A. Holmes... : 
ple Work, @nG sex if our offer does not interest you. a wees. Bm EERO apes. ovecenese « 
merican Typewriter Company. 267 B' way, New York. Scale. platform spring balance, J. W. Culmer.. 
— >: Schedule indicator, J. 8. Hill... ..... 66... ccceceeenes 
= | Seow, dumping, T. Lawson.. 239 
The Sums Eye. \ \\\\ Mill th Seraper for cleaning ditches or trenches, J. Hi. " 
\\ GOPOROTY 2. ncn nce cree wee tem ereereerereeseesoee . 
\S B. Reed br) 


Sealing clamp, L. B. Reed................ceseneess 


There is a “pocket preceptor" about Tools—an encyclopedia of information concern- 
ing every tool used in every trade, with an illustration of it. It contains tool knowl- 
edge in a nutshell and is called 


MONTGOMERY & CO.’S TOOL CATALOGUE. 


The latest edition is printed from new type and contains lots of new matter and 
hundreds of new pictures. Copious index. Pocket size. Free by mail, 25 cents 


MONTGOMERY & CO., 105 FULTON STREET, NEW YORK CITY. 














fe quiek to see the faults SSX Separator. See Milk and cream separator. 
hy Jie Write hd SS Sewage, purification of, O. W. 1G. W anata <acaneeen.- aname 
at telis how wavok SS | Sewage treating apparatus, R. J. G. Wood onary 
—S Sewing machine, overseaming, H. Kiemm.. and Marine Gasoline En- | | Agents The Sta rd. 
zines and Launches, Motor | The only “Dripless” 





paint faults. Sent free by ~~ 


the makers of Patten’s > | Sewing machine presser foot, W. x “Parkes 
> Tea and Coffee ptrain- 


Wacon Engines, Pumping | 
er. No drip to soil lin- 














San Preef Paints. >= Sewing machine presser foot, A. G. Peterson..... 
JAS. BE. PATTON OO., —= | Sewing on buttons, machine for, F. T. Leilich... Engines. 
227 Lake Street = | Shade fixture. J. W. Paterson. ............-+- : te” Send for Catalog, | en. No falling of. 
Milwautec, Wis = | Shade roller, spring, E. C. Cordes. roves GS PAL MER BROS., - - MIANUS, C ONN. | pane plated. Mailed 
Sharpening machine. —a L. D. W hipple. . 659,501 ————————— on receipt of 2% cents. 
K. Standard Strainer Co. 





Dept. K, 37 Maiden 
Lane, New York. 


EVERY BOY HIS OWN 


Shaving mug and brush, H. Berr CST BOAT ENGINES MADE 








Sh e sk drilis, etc., machine for, w. ‘ | 
i rene ig MB] GERE GASOLINE ENGINES 

















Telis bow to make a!] kinds Toys Shipping and pac ning box, wooden. R. B. Ful- oom 
s 7 7 *hoto ¢ Pras, | er penseces cuucap eee . 
wt Blectric Shutter worker, E. H. Price. “KG oses a | GEOMGERE VAC auch Wh, 
‘e) sha, Telephones. Magic Lan Sign pust and holder. street, orton. soos GOB | | 
cased ihelne Harpe, Baste trem © Signal system, I. W. Ullman 659, GRANO RAPIDS. MICHIGAN. | NOW READY. 
rowboat to a schooner; also Kites, Skirt fastener and supporter, combined, H. H. 
Balloons, Masts, Wuacdns, Toy Byrne 659,574 — 
Houses * yw and Arrew, Pop (uns, ners ¥ whos, apparatus for making ribbed, on ane | AN AMERICAN BOOK ON 
Piet ’ . bbit Z. "1 urbish . 522 ; ‘ 
onl bird Teepe ‘on — ae Smoke preventer or. C einen in A, TEER. cccare oo | | G E es A M oO V Ee Oo N Y Oo U 
easily make them. 3 nendsome ias. This great book Soldering mac hine, H. Smyth 659.381 Ww wes ors c1ESS icles, 
by mail, We: Sfor Be. C - DEPUY, Pub., Syracuse, N. ¥. | Speaking tube Ae combined receiver and — - == MONARCH gnG Baa 2 * ayo Fal 
edubnamaneutn | tranamitter for, € . Comeny. : ‘ee 
Spool holder, J. A. Myer . oe 650.249 
CUYER’S PATENT Spool or bobbin, J. D Kingsland. news ae - a - 
Spoon, self leveling. Dodd & Greer. opeckencta (60.441 utomo an 








DESULPHURIZING FURNACE. Square. A. P. DODMe ii ig: ae 


































Latest, Cheapest and Best. | Stamps. inking pads, eae for hand, J. 
oe Loeffler. sbadbuooind 650.242 
Takes the place of Heap | steam bolle r. Mallet & Mosler «enone OOOER2, “- Motor ( cles. 
. Steam generator. G. Durr.... Ee yc 7 
or Stall Roasting. Steam motor, J. H. Fedeler.. veteeeeeeess GOO.219 —— 
Saves time and money. Stool. Solana, iF. Cottine. ¥ Sete... -0++- pore Acetylene Gas Burners. OPERATED BY 
oo ok 0 2 coseecseus 
ee Write for particulars Stopper. see — ww Sie = — Perfection Lava a Electric and Pneuma . 
a ta toppers, manufacturing +. OS est awards in all Acetylene Expo Steam, Hydro-Carbon, 
HENKY Gt YER, Casilia 514, LIMA, PERU, 8. A | Store service apparatee, Ww titans & isope. 650.614 ALL sitions. Made of one piece af of lava. H nai 
—_—_—_— stove, Fooney 3 = proyer... 659, faultiess and ¢ Oe ested > * aie Motors. 
THE TIN PLATE INDUSTRY IN THE) Stove. cas. 1. Bann. :.:- — a —— 
Stovepipe fastener, J. W. Combs... ff, 
Cnited States.—\n interesting paper. showing the ex- Strainer. faucet, A. G. De Waldo.. Sole Agents for By GARDNER D. HISCOX, M. E 
tpnerdite ary ore 2 ent of the tin plate ladust rz 2 Serainer. sink. 13 ear the = 8. and | Auther ef “Gas, Gasclene and O11 Vapor Engines,” 
this country. and the serious competition into which Strap. See Hand strap. Canad and “ Mechanical Movements, Devices 
' ow entering + She Bristeh inetoetr With 18 illus. ri . 
tratinns, Co. ined In RerkwTIgIC AMERICAN SUPPLE: | pe | eth yneter nr deen tea og 440 se yRLRCHBERGER & Co. | and Appliances.” 
MENT, Now O19. is 20, 10 i O22 an 23.) s f, tories, lime tank for, E. ( p eee a8 ak. . 660.360 arren Stree ° 
| ugar factories, ™ a 0 “tll — ** oo. Price $3.00 PosTPAID. 


Sugar solutions, defecating, 8. M. 

Surgical instrament. G. W. Shidier 
Suspenders, invisible, E. 8. Halsey. 
f_ - S35 4 ~ eae eae 
Switch. See Rallway switch. 


Price W cents each, or B cent« for the series. To be had 


at this office and from aii newsdealers, AX ¥ interested in Art, Ar- 


tistic Shading or Coloring 
will do well to write 


The Air Brush Mfg. Co.” 


This work is written on a broad basis, and comprises 
in its scope a full illustrated description with details of 
the progress and manufacturing advance of one of the 




















Switch operating mecbanism, F. uff cange \ 
Switch turning mechanism, W. i‘ Sellers. veenees GOOM2S 80 Nassau Street, | most tmportant innovations of the times, contributing 
Syringe, A. C. Exgers 659,470 Rockford TH. U.S. A 3 - | to the pleasure and business convenience of mankind. 
Table. See Adjustable ‘table. "Extension conte. ease * ) eo Me | The make-upand tof Aut bile Vehicles 
Tag, metal. J Anderton... .....-.+++. 198 ag 
ae atedte ae... bith, 2a s=—~ VOLT-AMMETERS, | of all kinds is liberally treated, and in a way that will be 
Target. combination, W. R. Park 658,352 ; who hing out for a better 
| appreciated by thuse are reaching 
Teeth, process of an attachment for building up POCKET SIZE. 
broken or dee aves J.P. Carmicheel........... 650. 200 knowledge of the new era in locomotion. 

Telegraph system, F. D. Fearne eet =. 650,544 Wer Testing Batteries and Retewy ry Cir-| Phe book is up to date and very fully illustrated with 
Tel obi ”, perforator for ng. A etc. . 

the well-known... | “e\Puckingbam & Germagn.....-...-<0--+-.-.-7. GSD.4% RELIABLF. PORTABLE. | various types of Horseless Carriages, Automobiles and 
relephone exchange annunetator, B. ‘Waller. ..:: 650,200 t#™ Send for Oirewar. Motor Cycles, with details of the same. 
Tegpaone switchboard annunciator and jack, C. L. M. PIGNOLET, 

ROOD ose rar nnns eeeeeees ++ nies 80 Cortlandt Street, New York,N.Y.| Large Svo. ates 400 ~o/ Very Fully 
ustrated. 





Tile base, H. N. Blunt.. ; seeupiceuseens 


fission en a Pi Wi. Seite rine mere ie WORKS. y, MUNN & CO. 361 Broadway, New York 
u eo, . . 





ii ® ; 
(jas Thermost : cles set: fi: thee Yaiee 22220000052; Sea 
a I( ! ‘hermoatat, rie es Isles............. : 
g Thill coupling, W. C. Shipherd.... sasenenenens aoa F RIC T ION CLU T CH ES &2™ Send for circular of content 





| 
land 658.229 900 ash 
Time lock, W. Hi. foliar et al. * OMS Washington Street, 
Tins containing provisions, W Macon A ‘use in 680 oldi Ad by the U.S. W an 
) ting together, A. W. Maconochie...... is neture 2 opted by the U. ar an a 
® Twe tor eobtelen emenmetia. U. P. Smith e J Pyncture | wo Frost oe award he World's — ety A = ne my 
Tire for wheels, pneumatic, Rk. J. C. Mitchell. y sate for a as f=77 sportsmen’s Sails, radders. 
engravings. King Folding Canvas Be Boat oo. Kalamazoo, Mich..U.s Ss. 


Packs in small case. Send 6c. for catalog, 0 











ENDORSED BY INSURANCE UNDER- Tire. rabber, J, 1. Connable. 
. » Tot » pipe, W. KR. Hale...... 
WRITERS AND THE PUBLIC. BM | tect handle fastening, Z 1. Purbieh abate - 
Towers, ap »paratus for raising. uimord & Hall.... pay THE | HE HARRISON CONVEYOR o2!sc' —Electric P= + and Power orn 2 actoment, I Tngectrtel | 
ov MBOGR.... ccccccccecses spete cevecesees coveess s Systeme, Coal 
it USE EVERYWHERE. . Toy velocipede, Thompson & Evans...... ‘ -- 65.27 ler Screens, Piovaters, Hoisting Fingiaey, Clam tail Clam Shell Buckets, b: or Holle, Pi Picking Tables 
wo BE a ns pa SES CaE TREAT, Gn, 
lest < he cle ” \ e 
a geht "8 : Good ‘ Track clearer, M. B. Eaton 650,24 BORDEN & SELLECK co., 48-50 ’ ’ 
agents wanted. Write seg e Sphen Sete or the hke, Kesseiring 














quick for sample lamp ; 4 C. wil Led 
and particulars. Good ae =o PERFORATORS OF ALL METAL 
territory now open. Truck, Meaney & Cases (reissue)... dis 
Truek bolster, metallic, K. Possonm............ eee 

THE MASIC LIGHT cu., Trock for qutorsey £- Ss eer 650.580 

le r] Street. Truck, ladder MOU MIERG. «0600 cceecvcees i 

9-16 River \z Treving gage. J. EK. —- et al. boousetes @ 
CHICAGO, ILL. Tube making machine, . Beckwith... ... 








' (Continued on page 255) 
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Our new circular will show a way 
for you to earn @ » good salary in @ 
pleasant position while learning the 
rofession of your choice. As you 
earn more you will earn more. The 
circular is free. You can become a 


Mechanical Engineer 





and Designing: 
ber wry prog ome Book-k 
ish Branches. When ariting state sub- 
















ject in which interested. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891. Capital $1,500,000, 






Bex 942, SORANTON, PA. 


ELECTRICAL ENGINEERING. 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 
“CAN I BECOME. AN “AN ELEC- 
TRICAL ENGINEER ?” 


We teach Electrical Engineering, Electrne Lighting, 
Electric Railways, Mechanical Engineering, Mechanical 
Drawing, ete., at me ya by — Institute to- 


. 
ison oth 
EL Be "hwieal Fs ENGINEER ‘INSTITU TE, 
De 240-242 W. 284 - 284 St., New New York. 


THE LAMP OF LAMPS 


For every outdoor purpuse the new electric light, 
CLOVER LEAF LAMP 
> is the best. Wind and water proof. Cannot blow 
wat, Best for carriages, automobiles, yachts, boats, 
te. A strong, cae tod handsome lamp—easihy 
= convertible — & house lamp. Will giue eon- 
~ tinuous light for five or six hours. No 
po grease, no smell. Price, with 3-cell battery, $15. 
American Electrical Nevelty & Mfg. Co., 
255 Centre Street. New York. 
Write for 1900-1901 Catalagee of Electrical Novelties. 


The Deadly | Faucet! 


ing Lg Ny it all thea ae 
of disease, but if you use 



















oun 
ments 


The Berkefeld Filter 
the water will be thoroug purified in 
passing th b the ers 4 Infu- 
serial rth whieh retains ore, atom 
of solid matter. y to clean. Yields a 
allun of pure wg y in 4 minutes. 
BERKEFELD FILT ©0., 2 Cedar St., New York. 





The Pipe of the Century. 
THe... “MALLINCKRODT” PATENT 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN’S USE. 

You may e the isite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul. smelling pipe, thoroughly 

saturated sonous nicotine juices, so bitter and 
diaguati to the taste. This is effectually remedied in 
the “ inckrodt ” where the juices are completely ab- 
sorbed before popane the mouta, and assuring a cool, 
clean and health e. Money refunded if not —- 
factory. Prices fom 30 to SO cents each, according to 
size and finish. Uver 100,000 sold in = alone. 

Send for illustrated circular “S. A.” with prices. 


THE HARVEY & WATTS co., 
275 Canal Street, N. Y. Station E, Philadelphia. 








Scientific Physical Culture 
SUCCESSFULLY TAUGHT BY a 

The Stone System requires 

a day ‘n your own room. bef. 

aor. Your indi 


res with no 
wi 
dual ‘Condition eare- —< 


id. Intell it ex- 
most of hel ills note: 
ERICK - STONE, 


is h RE 

Director of Atblctics of tthe Stene Sec Aes of Scien- 
tifle Physica: ~~ -y n Director of Athletics 
of Columbia Solle ¢ Manhattan athlete Ass0- 
Aone - Kni A Atbletic Associa 

and is S yeeoee nt peting in that capacity with the 
Chieago. Athietic A ation, an organization of 
Chicago’s most prominent business men, w 
i's practical inst ap investment of over $500,000. H. 
isa cal a ad and at the age of 3 as is 
° 1, —- y perfect man. Our aim is to 

better health 


strength 
pb dS ‘than to produce professional 


Pally co: considered, and mild 
cise actly as 


ments | mode of FB 





Does not overtax the heart. Both sexes, ages 
trom 1b to Be are alike benefited. Illustrated de- 
scriptive booklet ana blank sent FREE. 








The Stone School of Scientific Physical Culture, 
Suite 1455 Masonle Temple, Chicage. Il. 








, 


} 10 cents. in orde 





ec taoens. 5. A. Bees. 659,569 


Twisting m oamtany, yern 
Type casting machines, melting pot for, A. 
an. 


Air anwiiteasrinadincateiaiindnaiaiadaieeadi . 0,55 
Typewriters, tabulating etecnens ‘See, Ga. ee 
. 6A9 S87 
Umbrella, folding, ©. A. ‘Whitney... 659.563 
rinal, L. D, Lawnin.. 650,446 
Vales apparatus, automatically Guies float, A. 
iit  sakesdieanyusodiies 658,491 
Valve, blow. off, J. Hug chee. HOU, 26 
Valve, combination, A. W. Cash.. . 8.207 
Valve, combined vacuum = discharge, R. U- 
i benscacctnbeubesteses 650,578 
Valve DD andich ecysceeQpéee HOW 438 
Vaive, ydrant, H. 7 ‘Neumeyer bqnsees 659,252 
Vaive, rehef. C M. W. Smuth.. 650.253 
Valve, reversing. 8. Forter Gu, 221 
6oy,051 


Vapor treatment apparatus, F. R. Ryan 
Vat. See Carbonatation vat. 
Vehicle, motor, b. rnardi.... 
Vehicle, motor, A. M. Cobarn. 
Vehicle, mvtor, G. T. Pillings... 
Vehicle, self Pa. C. H. Fester. 
Velocipede, J. Preston. 
Velocipede vA wear, C. A. ‘Bay lor. 
hs two-speed gearing for, "A. Didier- 

ean 
Vending device, J. Aarons... 
Vending machines, electrically « 

feeding appliance for, K. Kann 
Wad seating machine, L. B. Simmuus. 
Wagon, |. A. Manchester.......... 
Wagon brake, G. W. Cox 
Wagon tail boacd fastening. G. E. Daniels 
Waist and skirt adjuster. W. J. Austen. 
Washer. } mony | bowser print washer. 
Washing machine, J. H. Boegge.... . 
Washing machine, J. C. Churchill 
Washing machine. A. 8. & 8. A. Fridolph. 
Water closet flushing device. K. Pauls 
Wave and tidal engine, J. J. McIntyre. 
Weather strip, G. L. Scoville... 
Weed cutter, McCorkell & McEacher 
Welding machines. seit adjusting circu 

r electrica! . Perry 





led coin 
ove a 








oo. 600009 


. 0455 
658,608 


r 
650,417 
rk 


Well ‘tubing. hoist mechanism for 
Fifth wheel. 


. Ose 
Front 


Whi ~=/ 7 cooler, M. Gratz. . 650.298 





Windmill, C. J. Langenbach ................cs000+- 659.372 
Window “td, E. Gugwenheimer................ 650.474 
Window ventilating attachment, 8. M. King . 650,305 
Wire fabric. composite, J. C Perry ten pede eoenenen iv,416 
Wrench. tehet wrench. 
Wrench, J. Beermaker..... 650.281 
Wrench, K. F. Downey 650,295 
Wr ees Ss As TEGRBIGE,... s crccrcecdeseccceccccsccess 650,060 
Wringer. See Mop wringer. 
Yeast extracts. making. E. De Meulemeester..... 650,214 
Zine and copper from their ores, extracting, C. 

es WEES vo ccaveccccesces coguptionsesdncnl 659,338, 650,340 


ee, BOERS, 60005 sudsteremnediete waense. sobnenans 
Bag, A. J. Gibbs. " 
Bed silat holder, K. V. 
Bottle, J. F. MeGuire.. 
Brush bracket, rotary. O. M. Deemer.. 
Car seat backs. hinge arm for, H. 8. Hale.. 
Car sill, railway, K. Keithley 
Collar LL. a, KE. K. warren... 
Display case. J. L.. Felsenthal 
Display fixture for stores, H. G. Roth. 
Game board, M. Lazare a 
Glass. eqmuases sheet or plate’ of, Brogan «& 
Malloch.. ° B43, BB 
Hammer. H. Ransom. 
Hoe, W. B. Saith.. ond 
Meat or vegetable ‘chopper. V. BE. Kent....... 
Nebulizer frame, W. & _ _ Senet... eee 
Pencil holder. J. A. Ska 
Penholder and envelop opener, H. J. Atwell. 
Pump stock, J. H. Sebla 
Railway frog, F. 8. Wileus 
Kefrigerator, P. J. V anderlinda. 


Gallaway.. abe 


Rein holder. A. F. Smith 
Saw set and gage, L. Valentine 
Scoop, corn cutting, F. B.C rittenden. 


H. Diggs 


Sharpener, tool, W. 
Hemphill. 


Sode water fountain, K. H. 


Spoons or gtuiar articles, handle for, @é@ kL 

‘ wanes. 000) OO Ceteeee -. Ba 
Tire, A yp 33.338 
Tree root protector. P. J. - Wilson vondbaped BAI 
WH Oe CO, So ne occ dvcccveedendetettrctvectouces 33.342 

TRADE MARKS. 

Beer. lager, H. L. Haughton... 35.225 
Boiler cleaning compound, T, Smith, Jr.. = 4 
Boots and shoes, G. D. Simen.... 
Cleaning materials, certain named, Lever 

Brot bers. 35.228, 3: 


Confectionery, Fobes, Hayward & Company. ae 

Dairy products, certain named, E. L. Mesparran.. %.2 

Downyes, certain named, Vater & Company, 

eselisebaft mit Bescbrankter Haftung.. 

Butetaninanens for rats, mice, roaches, arts. 
bugs. American Exterminating C ompany. 

Flour, J. Michel... 

Flour, J. R. Thomas’ Suns 

Flour, wheat, Daluth Universal Mill C ompany 36,218 

Food drinks, bey wee and cereal preparations 


for, Nervine Food Com 
& Las ‘onder & Brother 2. oa 
vcke.. 35,208 


ao 
and 


Groceries, certain named, 
Headache powders, F. W. 
me currying ABA Vote. ‘Oil Com- 


ein . BR 
Meal pi preparation, H-O (Hornby’ $ Oatmeal) Com- 3 
éventpace 35,218 
M = compounds, certain named, Gold Crown | 
Medicine Company 210 
Medica! compounds, AR ‘named, J. A. Mus- : 
Sante tanh sonadbenanhy cba ares tre edeasenaseune 21 
Medicine for certain named diseases, H. B. Sum- 
Si iien on. .: alten: deh tenn iieinnninens apebalaemiiael 
Optical apparatus, certain named, ,Guudlach Opti 
nT cnet + ditties. obese 
. Irish and sweet. Eastern Shore of Vir- 
ginia Produee Mazebange..... .........-.....- . 5,216 
Saws, hand, Simouds Manufacturing Company, 
2s7 to 35,239 


paste or wax + 2 pohshing, Whittemore 





Brothers & Compar 35.231 
Silk. Stirling Silk Mapatnctarina, Company... 35,2086 
ane sugar, eaete. BTA, 1W.. ...000006 35,213 
- Bill S Sons. 36.223, 85.224 
il “Oeischlaeger Brothers... 35,286 

Tobaccu and cigarettes. smoking, American To- 
com y. 35,226 
te ceriain named, Cleveland Varnish Com- on 
Watch movemebie: Hampden ‘Watch Company.:: 35,234 

LABELS. 

“ B. B. Odell. Jr.” for cigars, Cannift & Waring..... 7.818 


344 Corn a ” for confections, Crispy 
er 


‘ 7,816 
s Health Cageuiea "fora ‘medicine, LGB. 18M 
“La *Domineneia. * for cigars, M. Newiander & 


mpany 
° Loveha Sweet Corn,” for canned corn, United 
States Printing Company................. 0... 
Mawyistra,” 


“Natura Artis for spun silk yarn, 
mpany.. 


Magid Hope Silk Manofacturing Com . 7821 
“ Our Senator.” for cigars, B. ap eeeees. 7.820 
“ Peanut Kelish.” for a relish, F. wr Freeman.. 7,810 


“ Pearl-E-Teeth,” for a tooth wash, J. W 


, el eae ove 7413 
“The Boston,” for candy, ‘Boston Confectionery 
NS WR ee. § aor REN ae > ape. 7,815 
“ U. 8. Grant.” for cigars, M. Blaskower.. 7817 
“Wm. — Family Soap,” for soap, National Soap - 
or . 78 
“Yum Yum Piums,” for plums, C. H. Godfrey.. 7.809 


PRINTS. 
“ Francisco Goya,” for cigars, Schmidt & Company.. 267 





ot prin need cop zor the epect® cation and drawing of 

¥ patent in the foregoing list. or any patent in print 

issued since 186%, will be furnished from this office for 

eget State the name and number 

remit to Munn & Co.. %) 

y. New York. ‘special rates will be given where 
aunbaner copies are desired at one time. 


ney now be obtained by the in- 
roe — in rnd aoe 


ea ee 


of the 
a 


lan 
oon for — 4 0 nibe ine 


ing list. pro 

Hi th wi 
FPtcrapiicnted the cows 
| York. Other forewg. patents 


It’s on the President 


The patent principle which has made the Presicent Suepender 

famous can be found on no other suspender in the world. It's 

tne freest, easiest and most stylish suspender ever produced. 
improved 


President Suspender“: 


is the only suspender made on which the trimmings will 
not rust. Look for the name “President” on the buckles 


of the genuine. 
ou Presidential Vote will be given 
$1,500 for Estima to wearers of President Suspenders. 
464 prizes, Contest closes November Sth. Send for booklet, 
* President Pointers’’—free, Full information with each suapend- 
er. For sale by all dealers, or 50 cents, postpaid, direct from 


C. A. EDCARTON MFC. CO., Box 222, pa so Mass. 
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KING MARINE ENGINES ||CE 3% a ose RnTs 


For immediate delivery in 4, 9 and 16 H. P. sizes. 
Special Prices. 
CHARLES B. KING, DETROIT, 


MORAN FLEXIBLE JOINT 










. 

I } 

MICH. | | FP wheece mopers Lt 
| NOVELTIES & ETC. NEW TORR STENCH 











for Steam, Air or Liquid ODELS & EXPERIMENTAL WORK. 
Made in al! sizes to stand any desired Inventions develuped. Special Machinery. 
pressure. iE. Vv, ' . York, 
eo Steam Joint Co., inc’d | E. V. BAILLARD, Fox Bidg.. Franklin aon New Yo 
Mi Third Street, LOUISVILLE. KY. 

















MERITORIOUS INVENTIONS | 


financed or patents sold outright. Capital furnished 
for good emerprises at 5 per cent. Stock companies | 
formed and influential directors procured. Stocks and | 
bonds sold. We transact all business on commission | ‘ terials and Blue Print : for Catalog. 
strictly. No advance fees. PETER WHITNEY, 100 PARSELL & WEEL, La iti Weat “ist at, New York. 


Brom@way, Now Vow 


INVENTIONS Poysrescuccet 


ign ial M Draughel 
ANEST W. GRAEF, Mech. Engineer, 262 Bway. N. 


NEW METHOD for LIME BURNING 
WANTED 


By oil or electricity, more economical then present wood 
process. Also any method te utilize kiln fires to poke 
power. Address Box 216, Providence, RK. 1. 


| WANTED—A man capable of designing dies for specia! 
| forms to be forged in Bulldozer and under Drop Ham- 
mer, and capable of die sinking. To saliable party 


GAS ENGINE CASTINGS. 








N.Y, 


50 YEARS’ 
EXPERIENCE 


















Trace Marks 









steady employment. Give reference, and state exper 
ence and wages expected. Address Box 782, Marietta,0. 


e ee Re + wd ted 
OPYRIGHTS &c. 
erm © AMOUR 8 LITTLEDALE MACHINE CO. 





invention is probably patentable. Communica. 
tions strictly confidential. Handbook on Pavents 


PATTERN "AND MODEL MAKERS. 












LIFELIKE ARTIFICIAL EYES. 








1| | will arrange with a manufacturer tor exclusive sale ry 





sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, % a 
year; four months, $1. Soild by all newsdealers. 


MUNN & Co,36: Sroadwas, New York 


Branch Office, 625 F 8t.. Washington, D. C. 


TURBI NE i Send t for Circular oo. 
sas dh! ous, ft. g% 

WANTED for Export to Germany. Standard Roll- 

Top Desks made by trustworthy manufacturer. Apply 


to ERSTE RHEIN. LHisschrank Fabrik, Meblem a. 


Rhein, Germany. 
FOR SALE. —Machine Shop, brass and iron foundry 
not large, but well equipped. Present 
owners not active nor conversant with the business, A 
thorcughly capable man who would know what and bow 
to manufacture, with some sages , can buy this plant 
Addresi 








on ve eas “rms 
WATERTOWN MFG. 00., Watertown, Win: 
Send us your address 
and we will owes 
r how to make #3 a day 
absolutely sure; we 
furnish the work and teach you free, you work in 


R ae a\tdy IC E Mlle H N = the locality where you live. Send us your address and we will 


| lain the “<= fully, remetnber we guarantee a clear profit 
Sue eve anys work absolutely sare. Write at once. 
TAL MANU vTURING CO, Box 354, Hick, 


BARGAINS 


Dy "NAMOS ENGINES 


~LDEN 

















Our KOKEL eyes, made specially to 
match the natural, defy detection. Write for 
prices and full particulars. W.T.GPBORGEN, 
Dept. A, 32 Bast 23d street, New York City. 


INVENTOR of well-known money making devices, 


ELECTRICAL 
MACHINE 
ARS LAM 





eot 


Patented Article (sheet metal) of ex jona!l merit. 
| Large demand. liberal terms, and an opporcunity to se- 
curc money making article. Add. L. Box 174, New York 


| NO BETTER INCUBATORS 












Brass Band 


~- soy hatch a greater percentage} - 

| ome with less ean ns. or at less Setroments, Brome. t aor, 
frre: rh ae fi seeibony Pakir it aives’ in 

4 astrations, $ gives - 

Glnaaats in Sent : formation for musicians *nd new 


bands. «YON & HEALY, 
35 Adams &t., CHICAGO. 


READY OCTOBER 20. 


v3 TE PROGRESS OF INVENTION = = 
vt TW THE NINETEENTH CENTURY 


By EDWARD W. BYRN, A. M. 


LARGE OCTAVO. 48U PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL, POSTPAID TO ANY COUNTRY 
IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 


Readers of the SCIENTIFIC: AMERICAN are aware to what extent it bas devoted itself for more than half a 
century, to chronicling the great inventions and discoveries of the present century, and to worthily commemorate 
the completion of the nineteenth century its publishers are about to bring out a scholarly and interesting volume 
which will present in concrete form the great scientific and engineering achievements 
of the century. The chapters give a most comprehensive and coherent account of 
the progress which distinguishes this as the “ golden age of invention,” resulting in 
industrial and commercial development which is without precedent. A chronological 
calendar of the leading inventions is une of the important features of the book, enab- 
ling the reader to refer at a glance to the inventions and discoveries of any perticular 
year. The book ts printed with large type, on fine paper, and is elaborately illustrated 
by 300 engravings and is attractively bound. 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique 
and timely publication. 

The following is a brief Table of Contents. 
1l—Chronology of Leading Inventions of the Nineteenth Century. 





DES MOINES InctnaToR ~ eae 
Box 75 . 














Chapter I-—-The Perspective View. 
Ui—The Electric 


Telegraph. IV—The Atlantic Cable. V—The Dynamo and Its Applications. VI- The 
Electric Motor. Vil—The Electric Light. VIII—The Telephone. 1\—Slectricity, 
Miscellaneous. X—The Steam Engine. X1—The Steam Railway. XII—®8‘eam Nav'- 


gation. XIII—Printing. XIV~The Typewriter. XV—The Sewing Machine. XVI 
The Reaper. X VII-—Vuleanized Rubber. XVIII—Chemistry. XIX—Food and Drint. 
XX—Medicine, Surgery and Sanitation. XXI—The Bicycie and Automobile. XXti— 
The Phonograph. XXILI—Optics. XX1V—Photography. XXV—The Roentgen or 
X-Rays. XXVI—Gas Lighting. XX VII—Civil Engineering. XXVIII - Woodworking. 
XXIX—Meta!l Working. XXX—Fire Arms and Explosives. XXXI~—Textiles. XXXII—Ice Machines. XXXIII-— 
Liquid Air. XXXIV—Minor Inventions. XXXV—Epitlogve. 

A full Table of © with plea of Wustrations, is now ready and will b- sent free to any address, and 
the book will be ready for distribution October 2th. 
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MUNN & CO., Publishers, Scientific American Ofce, 361 Broadway, New York. 














Srieutific American, 





0G GRAINS | 
“MADE AT KEY WEST? | 
These Cigars are manufactured under 


the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
Send for booklet and particulars. 





money. 


CORTEZ CIGAR GO., KEY WEST. 

























‘(aman ee nS NSH eronswy | 
I TTHOROUGHAINSPECTIONS), | 
TE 4 s AND 
DED EIS. | | 
4 iy DAMAGE | 
To 
=\4 PROPERTY 
| t24\% AND 
LOSS-OF: LIFE | 
/ AND 
Fe SOD < ro ERY ( 
ie CAUSED-BY F 
j STEAM BOULR EXPL “EXPLOSIONS 
dM ALLEN “VICE PRESIDENT |g a 
Ra SECRETARY peer PRESIDENT 
{alin eas CF Ne 7 


DON’T INVEST | 
YOUR MONEY 


thoroughly investi 
gated the subject 
Those who under- 
stand these ma- 
chines best admit 
that the 


WINTON 
MOTOR | 
CARRIAGE | 


ie superior to all} 
others in appear- 
ance, in speed, in 
strength and in 


io an avtomoPtie until you Dave 





Price 81,20 






free upon request. 


Watches! Watches! 


If you wish to see the latest thing in 
Ladies’ Watches, send for 


THE BLUE BOOK. 


Or_if you are interested in Men’s 
Watches, send for 


THE RED BOOK. 
We will be glad to send either or both 
of these attractive books, free. 
THE NEW ENGLAND WATCH CO,, 
87 Maiden Lane, 149 State Street, 
New York, N. ¥. Chicago, Dl. 
Spreckels Building, San Francisco, Cal 

















ALL SRITRRRTICAL 


solved rapidly and accurately 
by the Comptometer, Saves 
60 per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation, Why don’ ‘yon 
getone? Write for pamp 
FELT & TARRANT MFG. CO. 
62-656 Limos ST. Cricaco. 





— eel tall 
COMP Tome] ER 








WALTHAM WATCHES 


Over twenty-five years ago the 
American Waltham Watch Company 
stated that “350,000 Waltham 
Watches are speaking for themselves 
in the pockets of the people.” 
To-day EIGHT MILLION 
Waltham Watches are in 
use throughout the civilized world. 


‘* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 


| stage condenser on a new system. 

























mexoveo Microscope for Projection. 


New metal 


standard 
and change 
instantly — 
combi ping 
also poluri- 
scope and 
stamosen pe. 

ar! series 
oO 





flat field, well lighted and clear definition. Ne 
Illustrated circular, 
catalogue, etc., free. 

ae «& co., 1010 Chestnut St. alee tt Pa. 


NICKEL 


Electro- Plating 
Apparatus = Material. 










Hanson . VanWinkle 


ER... N. J. 
196 Liberty 8t., ME 


Bend your business card 
Tor 100 p. 1888 catalogue. 








Sifety. It costs about 4 a Cent a mile to run and is easy 
to operate. Hydro Garbon system. Se nd for catalogue. 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 
Eastern Departmnght, (20 Broadway, New York City. 
AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 
UNBARTAKES» The are of Automobiles and Motor 
aa Y e patents To ¢ t capital 
FURNISHES: ‘Spe! ake th ah x votes of 
[ere tor D Pree prope helt propesitions to concerns willing 
PURCHASES: rican patente, Vicente and la ventions 
Jetiag t » ™, gvare aod thelr parte. 
FM. MWD, Setretar 27 Witifam st... New Vork. 





CHARTER ENGINE 
USED 


sy Any One 
ror Any PuRPose 
Fu é.—Gaaoline, Gas, Distillate 
tationaries. Portables, Engires and 
umps, Hoisters 


t?” State Your Power Needs | 
CHARTER GAS ENGINE CO., Gox 148, STERLING, ILL. | 


> ALVAN CLARK & SONS, 


Makers of the famous 





YERKES, LICK, PULKOWA, WASHINGTON, 
PRINCETON, HARVARD and other Tele 


Our pew yest ortal, = o n. aperture. 


scopes. 


CAMBRIDGE PORT, MASS. 











This Little Instrument 


Organ better than most people after 
It is called 


plays the 
ten 


The Improved 


——_o 


years’ mn and practice 


Maestro! 


it ile the master player 
it will play Hymne, Pepelar Sengs, reg 4 
Velustaries, Dance Masic, Overtares, etc., on | 
Any Good Cabinet Organ; aad You Can Play It. 
PRIC x, S40 
Profitable Business for Good Agents 


THE MAESTRO COMPANY, Box C, ELBRIDGE, WN. Y. 





bec 


avuse 









CROSBY’S 
CLOVES 


Factory to Family by mai | post-paid. 


Our eS @ biack i” ntiet fur gloves; ladies’ Mocha 
a d sores it Any co , #1. ; men 8 Mocha and Rein- 
tT gloves an ined aod silk | ed #1. % to #200; many 

t sed kinds of gloves end mittens ® cents and upward 
all is iileetrated booklet ‘‘Glove Pointers.” Natera 


other fur coats; 

exidermy and Head Monnt- 
De © yon want bi Senge aking 

‘Oustom Tan Fi 


Black Galloway, Calfskin, and 
Gallowny whole hide robes, Ts 
ing in booklet * hee th, Preof.” 
tanned for rags orrebes! get our * 


The “NEW GEM 





RAZOR 


shaves the mildest as well asthe strongest 
beards without the slightest danger of cuttin 
the face. at te is the oie lest, Safest, and m 
Perfect sha ving device ever invented. 

| practice requi to get the best shaves and with | 
|the Autematic crene* 
Blades are always kept in keen cutting order. 


*» SAFETY Bighest Award ard Paris Exposition 1900 


, RIOR: Rasorin Tin Box - « $2.00 
? blades, in Handsome Morocco Cc ae, 3.00 
ca with 3 blades, in Handsome Morocco Case, 4.50 


Automatic Stroy pping Machine, with Strop, 
Ca!alogue o. mplete 
No © Satisfaction Ls. par 
At the ¢ utlery and Gent’ . wb pres seore — upon 
ng Machine the | eetting the “ New 


The Gem Cutlery Co. “3h 


seta ma'led free. : 
eed or money refunded 


Gem arantee t 


Reade St. N. Y. 





HC ww TO MAKE 
Furnace for Amateurs ('se.—The utilization of 110 voit 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the - 
nace can be mode by any amateur who is versed in e 
use of tools. This article is contained in ScLENTIFIC 
AMERICAN SUPPLEMENT, No. : Price 10 cents. 
For sale by MUNN & Co., ant Broadway, New y York City, 
or by any bookseller or newsdealer 





N Inter national 
Jury of twenty- 
five members at the 
Paris 
Exposition 
awarded a Diploma 
of Honor, 


Smith Premier Cypewriter. 


No HIGHER AWARD WAS POSSIBLE and, 
in the language of the Jury's Report, it 
was given" FOR GENERAL SUPERIORITY 
OF CONSTRUCTION AND EFFICIENCY.” 





AN ELECTRICAL | 





Che Cypewriter Exchange 


1% Garcon St.. NEW Y 
124 La Sali MOMICAGO 
38 Bromfield St., 
817 Wreee e St. 
ANSAS CITY, MO. 
209 North Sth St. 
ST. LOUIS, MO. 
432 Diamond St.. 
Ag PA. 





3 West Satine 
TIMORE, MD. 
536 Gaiters St., 
RANCISCO, CAL. 


win no you from » 
to 305 on Typewriters of all a. a, Send for Cat 


ACETYLENE 


DO YOU KNOW that the most light, teast srouhie, 


reatest comfort can 4 ogoured b (good bu 
‘he best burner is D. STEWARD WONDER, 


| Write, inclosing 25 cents, > sample. 
STATE LINE TALC CO., Chattanooga, Tenn., U. 8 


DPA siete 








PSALLAS ca 
RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 














Mattress with Pillow onames. Also 
owing Mattress deflated 


Clean and Odorless, will not absorb iataliatt 
Can be packed in small space when not in use. 
2” Send for Tiustrated Catalogue. 
MECHANICAL PABRIC CO., =r pete R.L 


Btyle 61. Gmp 




















ORROW SOASLER 


FITS ANY CYCLE 49 O, 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


MILES~PEDAL ONLY 39. ECLIPSE MANUFACTURING C9 


BRA IN USE 


4Ox X 
*» ELMIRA 


















We also bay raw f urs. 
THE CROSRY FRISILN FUR COMPANY, 


116 Diill Street, Rochester, N.Y, 


INVENTORS’ MERCANTILE BUREAU 3?9,2r0%er3 
and Introduction of Patent Novelties. Send Model and Plans and we ¥ 


Me 2 actltien f fos the Manataseare 


il make youas 








| pressure on 


OCTOBER 20, 1900. 











A Christmas Present 
Reanex atrO. ¥. 


Sonia be } J 
very ap 


your wife, and then 






line engines. -_ 

The most reliable power on earth. Buy your Automo- 

bile from old builders. We are the 
oldest in A delivery. No howe. 


KOKOMO, INDIANA. 
AWARDED 


ohana 


Williams 
SIENA Te Stick 


gree 
THE  HAYNES-APPERSON co.. 


JESSOP’S STEEL 


we | NEWYORK OFFICE, oi J 








THE ONLY KIND 


Trial cak de. stamp. 
The only ro *% the world making a epecialy of 


serize owe 


CO., Gestectury, C. 


ca MAGNESIA 


PLASTIC COVERING. 


Unoquaies as a non eatoner of heat for use on all 
> and fire heated surfaces. 
uaranteed to cover 4) square feet, flat surface, 1 inch 
wis and weighs only 60 pounds per bag. 
Magnesia Asbestos Moulded Scctional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Covorings, 
Asbestos Cement, and a complete line of insulat- 
ing materials of all kinds. For prices address 
THE CORK FLOOR. AND TILE CO., 
139 Congress Street, Bosten, Mass, 


‘| The ‘* Wolverine ’’ Three Las 4 
Cylinder Gasoline Ma- 
rine Engine. 


The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power bai't. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine 74 stationary 


THE J. B. WILLA 
LONDON aie 


















motors from 20 H. P. 
WOLVERI 
mor woens, 
Grand Rap 





Acetylene Gas Lighting 


Reduced to the most 
Efficient, Safest, Simple 
and Economical Use. 


We guarantee our machines per- 
fectiy Cesomatte in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Fire Underwriters. 
Standard sizes 10 to 10 lights. Ex- 
clusive territory given to responsi- 
ble agents. Correspond with 


NIAGARA FALLS ACETYLENE GAS MACHINE CO., 
Niayara Falls. N. Y, and Canada. 





Brack and Wagon prices. Best 
or Stock Scales ‘Aetes, 
r= B. Alo 100 user Saat taf articies, Lamy 
"Biitses e SCAL Sco 7 i. 


A ; aaeie a BICYCLIST Ss 


You bave felt the 




















